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ABSTRACT
The r e l a t i o n  o f  p e c t i c  s u b s ta n c e s  and o f  s t a r c h  t o  m o is tn e s s  
o f  baked  sw eet p o t a t o e s  and to  c o n s i s t e n c y  o f  p u re e  was i n v e s t i g a t e d  
o v e r  a t h r e e - y e a r  p e r i o d .  V arying d e g r e e s  o f  m o i s t n e s s ,  m easured  
o r g a n o l e p t i c a l l y ,  and of c o n s i s t e n c y ,  m easu red  o b j e c t i v e l y ,  were 
s e c u re d  by c h o ic e  o f  v a r i e t y ,  and by  v a r y in g  tim e  and t e m p e r a tu r e s  
o f  h o ld in g  p e r io d s  p r e v io u s  to  b a k in g .  A g r a v i m e t r i c  p ro c e d u re  was 
u sed  f o r  th e  a n a l y t i c a l  s t u d i e s  o f  p e c t i n s  and s t a r c h .  T h i s  method 
was b a se d  upon th e  d i f f e r e n t i a l  s o l u b i l i t y  c h a r a c t e r i s t i c s  o f  th e  
v a r io u s  c o n s t i t u e n t s  o f  th e  80% a l c o h o l  i n s o l u b l e  r e s i d u e  o f  th e  
baked sw ee t p o t a t o .  The amylose p o r t i o n  o f  s t a r c h  was d e te rm in e d  
p h o t o m e t r i c a l l y .
B o th  s t a r c h  and th e  p e c t i c  s u b s t a n c e s  o f  th e  baked  r o o t s  were 
g e n e r a l l y  a s s o c i a t e d  w i th  m o is tn e s s  and w i th  c o n s i s t e n c y  o f  pu ree  
made from th e s e  r o o t s .  As m o is tn e s s  i n c r e a s e d  and c o n s i s t e n c y  o f  
p u re e  became t h i n n e r  ( v a lu e s  i n c r e a s e d ) ,  s t a r c h  v a lu e s  d e c r e a s e d  and 
th o s e  p e c t i c  m a t e r i a l s  o f  th e  AIS e x t r a c t a b l e  w i th  th e  com m ercia l  
p e c t i c  enzyme p r e p a r a t i o n ,  P e c t in o l  100-D, d e c r e a s e d .  T h i s  f r a c t i o n  
was te rm ed  " p r o t o p e c t i n . "  D e c re a se s  in  p r o t o p e c t i n  c o n te n t  were 
u s u a l l y  accom panied  by i n c r e a s e s  in  th e  ammonium o x a l a t e  s o lu b le  
m a t e r i a l s  o f  th e  AIS and t h i s  f r a c t i o n  was te rm ed  " s o l u b l e  p e c t i n . "  
M o is tn e s s  was found  t o  be more c l o s e l y  a s s o c i a t e d  w i th  th e  p e c t i n  
m a t e r i a l s  th a n  w i th  s t a r c h .  C o n s i s te n c y  v a lu e s  were somewhat e r r a t i c  
a s  m easured  w i t h  th e  B o stw ick  C o n s i s to m e te r ,  b u t  t h e r e  was a h ig h e r
ix
n e g a t i v e  a s s o c i a t i o n  w i th  s t a r c h  th a n  w i th  th e  p e c t i c  m a t e r i a l s .  The 
l e v e l  o f  am ylose c o n ta in e d  i n  th e  s t a r c h  o f  th e  baked  r o o t s  was n o t  
s i g n i f i c a n t l y  c o r r e l a t e d  w i th  m o is tn e s s  o f  th e  r o o t s  o r  c o n s i s t e n c y  o f  
t h e  p u r e e .
Sw eet p o t a t o e s  grown a t  d i f f e r e n t  l e v e l s  o f  s o i l  m o is tu re  and 
n i t r o g e n  d id  n o t  d i f f e r  s i g n i f i c a n t l y  i n  m o is tn e s s  o f  f l e s h ,  con­
s i s t e n c y  o f  p u re e  o r  i n  c o n te n t  o f  s t a r c h  o r  p e c t i c  m a t e r i a l s  when 
e v a l u a t e d  a f t e r  c u r in g  and s t o r i n g  f o r  2 m onths.
D i f f e r e n c e s  be tw een v a r i e t i e s  in  r e s p e c t  to  m o i s tn e s s ,  con­
s i s t e n c y  and ch em ica l  c o n s t i t u e n t s  became l e s s  a f t e r  c u r in g  and s t o r a g e  
o f  r o o t s .  G r e a t e s t  change in  t h e s e  a t t r i b u t e s  o c c u r re d  e a r l y  in  th e  
h o ld in g  p e r i o d .  C u r in g  o f  r o o t s  had a p ronounced  e f f e c t  on a l l  f a c ­
t o r s  s t u d i e d ,  w h i le  s h o r t - t i m e  s to r a g e  a t  32° F m in im ized  th e s e  ch an g e s .  
The d a t a  s u g g e s te d  a r e l a t i o n s h i p  be tw een  m o is tn e s s  and c o n s i s t e n c y .  
S in c e  th e  c o n s i s t e n c y  o f  p u ree  o r  th e  m o is tn e s s  r a t i n g  o f  baked sw ee t  
p o t a t o e s  c o u ld  n o t  a lw ays be e x p la i n e d  on th e  b a s i s  o f  s t a r c h  o r  p e c ­
t i n  a n a l y s i s  a s  found in  t h e s e  s t u d i e s ,  i t  i s  c o n c lu d ed  t h a t  o t h e r  
c o n s t i t u e n t s  o r  p e rh a p s  a n a to m ic a l  o r  h i s t o l o g i c a l  a t t r i b u t e s  may be 
o f  s i g n i f i c a n t  i n f l u e n c e .
x
CHAPTER I
INTRODUCTION
Sw eet p o t a t o  v a r i e t i e s  grown f o r  e a t i n g  p u rp o s e s  a re  d iv id e d  
i n t o  th e  " d r y - f l e s h e d "  and th e  " m o i s t - f  le ished" g ro u p s  ( 1 7 ) .  The 
te rm s  d e s c r i b e  th e  o r g a n o l e p t i c  c h a r a c t e r i s t i c s  o f  th e  cooked sw ee t 
p o t a t o  and have no r e l a t i o n  t o  th e  w a te r  c o n te n t  o f  th e  p r o d u c t .
A c o n s id e r a b l e  range  in  m o is tn e s s  e x i s t s  i n  e a c h  g ro u p .  Changes 
i n  m o is tn e s s  have been  a s s o c i a t e d  w i th  v a r i e t y ,  p r e - h a r v e s t  c o n d i t i o n s ,  
c u r i n g ,  t e m p e r a tu r e  and l e n g th  o f  th e  s t o r a g e  p e r i o d .  These  changes  
a r e  of c o n s i d e r a b l e  im portance  t o  b o th  f r e s h  m a rk e t  and p r o c e s s o r  
o p e r a t i o n s ,  making i t  d i f f i c u l t  to  c o n s i s t e n t l y  p r o c e s s  a u n i fo r m ly  
f i r m  w hole sweet p o t a t o  t h a t  r e t a i n s  i t s  o r i g i n a l  shape o r  to  pack  
a p u ree  f o r  baby food  t h a t  i s  u n ifo rm  in  d e s i r a b l e  c o n s i s t e n c y .  These 
p rob lem s  a r e  confounded  when d i s t r i b u t i o n  i s  n a t io n - w id e  u n d e r  a 
s t a n d a r d  b ran d  name, b u t  .p ro d u c t io n  o f  n e c e s s i t y  must be from many 
V a r i e t i e s ,  grown u n d e r  w id e ly  d i f f e r e n t  c o n d i t i o n s ,  s t o r e d  a t  v a r i o u s  
te m p e r a t u r e s  o r  h e ld  f o r  v a r y in g  p e r io d s  o f  t im e .
T h e re  i s  need  f o r  a more b a s i c  u n d e r s t a n d in g  o f  th e  f a c t o r s  
w hich  d e te rm in e  t h e  p h y s i c a l  and o r g a n o l e p t i c  c h a r a c t e r i s t i c s  o f  th e  
cooked p r o d u c t .  C o n f l i c t i n g  d a t a  a r e  r e p o r t e d  a s  to  th e  b a s i c  d i f ­
f e r e n c e  be tw een  th e  " m o is t"  and " d ry "  p r o d u c t .  F irm n e ss  v a lu e s  o f  
th e  canned  p r o d u c t  were found  t o  be h i g h l y  c o r r e l a t e d  w i th  p e r c e n ta g e s
2o f a l c o h o l  i n s o l u b l e  s o l i d s  and w i th  s t a r c h  by K a t ta n  and L i t t r e l l  
( 2 8 ) .  Baum gardner and S c o t t  (9 )  found th e  p e c t i c  s u b s t a n c e s  o f  th e  
p ro c e s s e d  m a t e r i a l  t o  be c l o s e l y  a s s o c i a t e d  w i th  th e  d e g re e  o f  f i r m ­
n e s s .  Edmond e t  j j l .  (18) a t t r i b u t e d  th e  d i f f e r e n c e  in  " d r y n e s s "  o r  
" m o is tn e s s "  o f  th e  f l e s h  a f t e r  cook ing  to  t h e  ty p e  o f  s t a r c h  s t o r e d  
in  th e  r o o t .  Hammett and B a r r e n t i n e  (2 0 )  i n d i c a t e d  a low a m y lo se -  
h ig h  a m y lo p ec tin  c o n te n t  t o  be l a r g e l y  r e s p o n s i b l e  f o r  th e  m o is t  o r  
s t i c k y  t e x t u r e  o f  c e r t a i n  v a r i e t i e s .
Ahmed and S c o t t  (1 )  d e te rm in e d  th e  i n t r i n s i c  v i s c o s i t y  v a lu e s  
f o r  e x t r a c t e d  p e c t i c  f r a c t i o n s  from baked  sw e e t  p o t a t o e s ,  b u t  l i t t l e  
work has  been  done t o  d e te rm in e  b a s i c a l l y  w ha t c h e m ic a l  c o n s t i t u e n t s  
i n f l u e n c e  th e  v i s c o s i t y  o r  c o n s i s t e n c y  o f sw e e t  p o t a t o  p u r e e .
The p r e s e n t  work was u n d e r ta k e n  to  s tu d y  th e  r e l a t i o n  o f  p e c t i c  
s u b s ta n c e s  and o f s t a r c h  t o  m o is tn e s s  o f  b ak ed  sw ee t  p o t a t o e s  and t o  
c o n s i s t e n c y . o f  p u re e  as a f f e c t e d  by v a r i e t y ,  c u l t u r a l  p r a c t i c e s ,  p o s t ­
h a r v e s t  s t o r a g e  t e m p e r a t u r e ,  and s t o r a g e  d u r a t i o n .
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CHAPTER II
REVIEW OF LITERATURE
M o is tn e s s  and S o f t n e s s . The u se  o f  sw ee t p o t a t o e s  i n  th e  p ro c e s s e d  form 
has  i n c r e a s e d  g r e a t l y  d u r in g  th e  l a s t  10 y e a r s  and s e v e r a l  i n v e s t i g a t o r s  
have worked t o  f i n d  th e  r e l a t i o n s h i p  b e tw een  th e  q u a l i t y  o f  cooked sw eet 
p o t a t o e s  and b o th  p r e -  and p o s t - h a r v e s t  p r a c t i c e s  (2 4 ,  33 , 4 5 ) .  L i t e r ­
a t u r e  i s  p l e n t i f u l  c o n c e r n in g  th e  c h e m ic a l  c o n s t i t u e n t s  o f  sw eet p o t a t o e s ,  
b u t  c o n f l i c t  e x i s t s  i n  c o n c lu d in g  j u s t  w hat compounds a re  l a r g e l y  r e s p o n ­
s i b l e  f o r  s o f t n e s s  and m o is tn e s s  o f  cooked r o o t s .  No r e p o r t s  were fo u n d ,  
h ow ever , t h a t  d e a l t  w i th  th e  c h e m ic a ls  and c h em ica l  changes  t h a t  i n f l u e n c e  
th e  c o n s i s t e n c y  o f p u ree  made from cooked sw ee t p o t a t o e s .
i
S in c e  i n v e s t i g a t o r s  (3 4 )  i n f e r  s o f t n e s s  and m o is tn e s s  may be 
c l o s e l y  a s s o c i a t e d ,  i t  i s  i n t e r e s t i n g  t o  re v ie w  some o f  th e  f i n d i n g s  
co n ce rn e d  w i t h  e a c h  o f  t h e s e  c h a r a c t e r i s t i c s .  I n  1922, Magoon and 
C u lp e p p e r  (3 4 )  o b s e rv e d  t h a t  sw eet p o t a t o e s  made a s o f t e r  p ro c e s s e d  
p ro d u c t  a f t e r  c u r in g  and s t o r a g e  t h a n  th o s e  p r o c e s s e d  im m ed ia te ly  a f t e r  
h a r v e s t .  V a r i e t y  d i f f e r e n c e s  were o b s e rv e d  in  th e  d e g re e  o f  s o f t e n i n g ,  
w i th  th e  " m o i s t "  P o r to  R ico  ty p e s  s o f t e n i n g  t o  a g r e a t e r  e x t e n t  th a n  
th e  " d r i e r "  J e r s e y  t y p e s .  I n  a l a t e r  s t u d y ,  t h e  same a u th o r s  (35) r e ­
p o r t e d  t h a t  s t a r c h  i s  th e  c h i e f  c o n s t i t u e n t  g i v i n g  f i r m n e s s  t o  th e  
canned  p r o d u c t ,  w i th  " c o n s i s t e n c y "  v e ry  n e a r l y  p r o p o r t i o n a l  t o  th e  
s t a r c h - m o i s t u r e  r a t i o .  Wasson (4 1 )  came t o  t h i s  same c o n c lu s io n  con­
c e r n in g  f i rm n e s s  and a l s o  o b s e rv e d  t h a t  s o f t n e s s  was n o t  p r o p o r t i o n a l  
t o  th e  amount o f  m a l to s e  p r e s e n t  a f t e r  b a k in g  and " i n c o n s i s t e n c i e s  
betw een  d i f f e r e n t  v a r i e t i e s  l e a d  one t o  c o n c lu d e  t h a t  t h e r e  may be 
o t h e r  v e ry  im p o r ta n t  f a c t o r s  t h a t  a r e  u n e x p l a i n e d . "
A l i  (2 )  fo u n d  t h a t  among 4 v a r i e t i e s  t e s t e d  th e  s o f t e s t  v a r i e t y  
was lo w e s t  i n  s t a r c h  w h i le  th e  f i r m e s t  v a r i e t y  had  th e  h i g h e s t  s t a r c h  
c o n t e n t .  While R a t t a n  and L i t t r e l l  (2 8 )  co n c lu d e d  t h a t  f i r m n e s s  v a lu e s  
in  th e  canned p ro d u c t  w ere  h ig h ly  c o r r e l a t e d  w i th  p e rc e n ta g e  o f  a l c o h o l  
i n s o l u b l e  s o l i d s  (AIS) and  s t a r c h ,  B aum gardner and S c o t t  (9 )  found  
s t a r c h  h o t  c o n s i s t e n t l y  r e l a t e d  t o  f i r m n e s s ,  b u t  a h ig h  " p r o t o p e c t i n "  
c o n te n t  of th e  p r o c e s s e d  m a t e r i a l  c l o s e l y  a s s o c i a t e d  w i th  f i r m n e s s .  
Hammett and B a r r e n t i n e  (2 0 )  c o n c lu d e d  a low a m y lo se -h ig h  a m y lo p e c t in  
c o n te n t  in  baked r o o t s  was l a r g e l y  r e s p o n s i b l e  f o r  th e  " m o is t "  o r  
" s t i c k y "  t e x t u r e  o f  P o r to  R ico  and o t h e r s  o f  t h i s  ty p e ;  a l s o  a h ig h  
d e x t r i n  c o n te n t  was a s s o c i a t e d  w i th  q u a l i t y .
B la c k w e ll  and  S c o t t  (1 1 )  c u re d  r o o t s  f o r  10 days and th e n  s t o r e d  
them a t  4 8 ° ,  55° , 6 2 ° ,  6 9 ° ,  76° and 85° F f o r  24 w eeks. They found  t h a t  
th e  AIS and s t a r c h  c o n t e n t s  o f  th e  r o o t s  h e ld  a t  48° o r  55° F d e c r e a s e d  
m a rk e d ly ,  w h ile  t h e  t o t a l  s u g a r  c o n t e n t  i n c r e a s e d .  P r o d u c ts  canned  from 
t h e s e  were l e s s  f i r m  th a n  th o s e  s t o r e d  a t  h ig h e r  t e m p e r a t u r e s .  They 
o b se rv e d  a s i g n i f i c a n t  c o r r e l a t i o n  be tw een  s t a r c h  c o n te n t  and  f i r m n e s s  
o f  M ary land  Golden sw ee t p o t a t o  a s  d e te r m in e d  s u b j e c t i v e l y .
S i s t r u n k  e t  a l .  (3 9 )  r e p o r t e d  th e  v a r i e t y  w hich  c o n v e r te d  a h ig h e r  
p e r c e n ta g e  o f  s t a r c h  to  r e d u c in g  s u g a r s  d u r in g  b a k in g  was sm o o th e r  in
t e x t u r e .  They a l s o  i n d i c a t e d  t h a t  th e  t o t a l  s o l i d s  c o n te n t  o f  r o o t s  
and t h e i r  b a k in g  q u a l i t y  may be c l o s e l y  r e l a t e d .
A l i  (2 )  i n  a s tu d y  w i th  4 v a r i e t i e s  o f  sw eet p o t a t o e s ,  e x am in in g  
them  b o th  a t  h a r v e s t  and a f t e r  c u r i n g ,  conc luded  t h a t  th e  s u g a r  l e v e l  
o f  th e  r o o t s  had l i t t l e  b e a r i n g  on t h e i r  s o f t n e s s .  The v a r i e t i e s  u s e d  
d i d  n o t  v a r y  a p p r e c i a b l y  in  m a l to s e  o r  d e x t r i n  c o n te n t  o f  th e  baked  
r o o t s .
E f f e c t  o f  C u r in g  and S t o r i n g . R e g a rd in g  t h e  e f f e c t  o f  c u r in g  and 
s t o r a g e  c o n d i t i o n s  on th e  c h em ica l  c o n s t i t u e n t s  o f  sw eet p o t a t o e s ,
A r t h u r  and McLemore ( 4 )  showed t h a t  s u g a r  c o n te n t  of r o o t s  s t o r e d  a t  
50° F i n c r e a s e d  t o  a much g r e a t e r  e x t e n t  t h a n  i t  d id  i n  th o s e  s t o r e d  
a t  60° o r  70° F. Barham and Wagoner (7 ) r e p o r t e d  u n d e r  n o rm a l c u r i n g  
c o n d i t i o n s  (86°  F and 90% r e l a t i v e  h u m id i ty )  th e  t o t a l  c a r b o h y d r a te  
c o n t e n t  i n c r e a s e d  g r a d u a l l y  up t o  t h e  f o u r t h  week, d e c re a se d  t o  th e  
n i n t h  w eek, and i n c r e a s e d  a g a in  t o  t h e  s i x t e e n t h  week. N o n - re d u c in g  
s u g a r s  i n c r e a s e d  c o n t in u o u s ly  t o  t h e  e l e v e n t h  week, w h ile  the . r e d u c in g  
s u g a r s  i n c r e a s e d  t o  th e  f o u r t h  week and t h e n  d e c r e a s e d  in  a r e g u l a r  - 
m anner t o  t h e  s i x t e e n t h  week. M i l l e r  and h i s  co -w o rk e rs  (36) r e p o r t e d  
a g r a d u a l  d e c r e a s e  in  th e  p e r c e n ta g e  o f  d r y  m a t t e r  o f  s e v e r a l ,  v a r i e t i e s
s
s t o r e d  from  November u n t i l  t h e  f o l l o w i n g  J u l y .
A c c o rd in g  t o  M o r r i s  and Mann (37) d ry .  m a t t e r  p e r c e n ta g e  of s w e e t  
p o t a t o e s  showed l i t t l e  change from  th e  t im e  of h a r v e s t  to  th e  m id d le  o f  
th e  s t o r a g e  p e r io d  (5 m o n th s ) ,  b u t  t o t a l  s u g a r  c o n te n t  a lm os t d o u b le d  
from  th e  t im e  o f  h a r v e s t  t o  th e  m id d le  o f  th e  s to r a g e  p e r io d .  D i f f e r e n t  
c u r i n g  t r e a t m e n t s  d id  n o t  r e s u l t  i n  any l a r g e  o r  c o n s i s t e n t  d i f f e r e n c e s
in  th e  s u g a r  c o n t e n t  o f  th e  r o o t s .  H a s s e l b r i n g  and Hawkins (22) found  
t h a t  th e  m o is tu r e  c o n t e n t  o f  th e  r o o t s  rem a in ed  f a i r l y  c o n s t a n t  w h i le  
th e  s u g a r  c o n t e n t  i n c r e a s e d  a t  a s t o r a g e  te m p e r a tu r e  o f  53° t o  62° F.
I n  low te m p e r a tu r e  s t o r a g e  (3 9 °  F) th e  d i s a p p e a r a n c e  o f  s t a r c h  and th e  
a c c u m u la t io n  o f  s u g a r  to o k  p l a c e  more r a p i d l y  and p ro ceed ed  t o  a g r e a t e r  
e x t e n t  th a n  a t  h i g h e r  t e m p e r a t u r e s .  The s u c r o s e  c o n t e n t  was c o n s id e r a b ly  
h ig h e r  in  r o o t s  s t o r e d  a t  a low te m p e r a tu r e  (39°  F) th a n  in  th o s e  s t o r e d  
a t  a h ig h  t e m p e r a t u r e  (5 3 °  t o  62° F ) .  They a l s o  found  t h a t  a t e m p e r a tu r e  
o f  86° F d u r i n g  th e  f i r s t  12 day s  a f t e r  h a r v e s t  f a v o re d  a l o s s  o f  s t a r c h  
and a l a r g e  i n c r e a s e  in  s u c r o s e  in  sw eet p o t a t o e s .  C ad iz  (1 3 )  showed 
sw ee t  p o t a t o  r o o t s  s t o r e d  a t  60° F i n  common s t o r a g e ,  o r  a t  h ig h e r  
te m p e r a tu r e  (85°  F) d e c r e a s e d  in  s p e c i f i c  g r a v i t y ,  d ry  m a t t e r ,  and 
s t a r c h  c o n t e n t s  w i th  t im e  i n  s t o r a g e ;  t h e  h i g h e r  th e  te m p e ra tu re  th e  
g r e a t e r  th e  d e c r e a s e .  The r o o t s  i n c r e a s e d  in  n o n - r e d u c in g  and t o t a l  
s u g a r  c o n t e n t s  d u r in g  s t o r a g e .  The r e d u c in g  s u g a r  c o n te n t  rem ained  
f a i r l y  c o n s t a n t  a t  60° F w h i le  a s l i g h t  r e d u c t i o n  was o b s e rv e d  in  th e  
r o o t s  s t o r e d  i n  common s t o r a g e  o r  a t  h ig h  t e m p e r a t u r e .
L u tz  (3 1 )  fo u n d  th e  t e x t u r e  o f  baked  sw e e t  p o ta to e s  was 
i n f l u e n c e d  by s t o r a g e  t e m p e r a t u r e  i n  t h a t  th o s e  t h a t  had  been  s t o r e d  
a t  30° F s o f t e n e d  l e s s  d u r i n g  b a k in g  th a n  r o o t s  s t o r e d  a t  h ig h e r  
t e m p e r a t u r e s .  B aum gardner and S c o t t  (8 )  fo u n d  a g iv e n  v a r i e t y  o f  ' 
sw eet p o t a t o  may be in d u c ed  t o  y i e l d  e i t h e r  a s o f t  o r  f i r m  p r o d u c t ,  
d ep en d in g  o n ly  upon th e  h o l d i n g  t e m p e r a t u r e .  R oo ts  h e ld  a t  0° C f o r  
up t o  8 day s  p ro d u c e d  a f i r m e r  p r o d u c t  when canned  th a n  e i t h e r  th o s e  
h e ld  a t  15° o r  30° C.
When s t o r e d  a t  room te m p e r a tu r e  o r  when c u re d  a t  85° F and 
s t o r e d  a t  60° F , f i r m n e s s  o f  canned  sw ee t p o t a t o e s  d e c r e a s e d  p r o g r e s ­
s i v e l y  w i th  s to r a g e  d u r a t i o n ,  and f i r m n e s s  was a s s o c i a t e d  w i th  a r a p id  
d e c r e a s e  i n  AIS and s t a r c h  a c c o r d in g  t o  K a t ta n  and  L i t t r e l l  ( 2 8 ) .  When 
s t o r e d  a t  35° F ,  f i r m n e s s  o f  th e  canned  p r o d u c t  c o n t in u e d  t o " i n c r e a s e  
and was a s s o c i a t e d  w i th  i n c r e a s e s  in  AIS and s t a r c h .  F irm n e ss  v a lu e s  
were h ig h ly  c o r r e l a t e d  w i th  p e r c e n ta g e  o f  AIS and s t a r c h  i n  th e  canned 
p r o d u c t .  K a t ta n  e t  a l .  (2 9 )  c o n c lu d e d  t h a t  G o ld ru s h ,  i f  s t o r e d  f o r  6 
weeks p r i o r  t o  p r o c e s s i n g ,  can p ro d u ce  a h ig h  q u a l i t y  baby f o o d . ' When 
c u re d  f o r  2 weeks a t  85° F and s t o r e d  f o r  4 weeks a t  60° F , G o ld ru sh  
had th e  lo w e s t  s t a r c h  c o n t e n t  and r a t e d  th e  m ost s u i t a b l e  w h i le  Nugget 
was r a t e d  u n s u i t a b l e  f o r  baby fo o d .
E f f e c t  o f  S u g a r s . C u lp e p p e r  and Magoon (1 5 )  fo u n d  no d e x t r i n  in  r o o t s  
o f  f i r m e r  v a r i e t i e s  o f  sw ee t p o t a t o e s  when canned im m e d ia te ly  a f t e r  
h a r v e s t ,  b u t  a r e l a t i v e l y  s m a l l  amount was p r e s e n t  in  c u re d  and s t o r e d  
r o o t s  o f  t h e s e  v a r i e t i e s .  I n  th e  s o f t e s t  v a r i e t y ,  a s m a l l  amount o f  
d e x t r i n  was found  in  r o o t s  canned a t  h a r v e s t  t im e .  The d e x t r i n  c o n te n t  
o f  t h e s e  r o o t s  in c r e a s e d  g r e a t l y  w i th  c u r i n g  and t im e  in  s t o r a g e .  The 
s o f t e r  v a r i e t i e s  o f  canned p o t a t o e s  c o n ta i n e d  h ig h  d e x t r i n  and low 
s t a r c h ,  w h i le  t h e  f i r m e r  v a r i e t i e s  c o n ta i n e d  s t a r c h  l a r g e l y .  I n  a n o th e r  
e x p e r im e n t ,  Magoon and C u lp e p p e r  (3 5 )  p re -c o o k e d  sam p les  o f  Nancy H a l l  
and B ig  Stem J e r s e y  p o t a t o e s  in  a s team  cham ber. T h i s  was done immedi­
a t e l y  a f t e r  h a r v e s t  and a g a in  a f t e r  30 d ay s  o f  c u r i n g  and s t o r a g e .  I n  
t h e  more m o is t  Nancy H a l l  v a r i e t y  th e y  fo u n d  a h i g h e r  d e x t r i n  c o n te n t
and a l a r g e r  amount o f  s u g a r  th a n  in  th e  d r y  f i r m  v a r i e t y .  They c o n c lu d e d  
t h a t  d u r in g  c o o k in g  th e  s t a r c h  in  th e  r o o t s  was changed  t o  d e x t r i n ,  m al­
to s e  and o t h e r  s u g a r s .  I n  th e  raw sample th e  amount o f  r e d u c in g  s u g a r  
was low , b u t  d u r i n g  p r e - c o o k in g  th e  p e r c e n ta g e  was in c r e a s e d  g r e a t l y .  
S u c ro se  changed  v e r y  l i t t l e  d u r in g  th e  p rfe-cook ing  p r o c e s s .  A f t e r  
s t o r a g e  th e  change in  th e  s u g a r  c o n t e n t  d u r in g  co o k in g  was g r e a t e r  th a n  
when th e  co o k in g  was done a t  h a r v e s t  t im e .  I t  was su rm ise d  t h a t  d i a s t a s e  
was form ed d u r in g  s to r a g e  w hich  changed  th e  s t a r c h  i n t o  s u g a r  d u r in g  
c o o k in g .  A n e g l i g i b l e  amount o f  d e x t r i n  was found i n  raw , f r e s h l y - h a r ­
v e s t e d  Nancy H a l l  r o o t s  b u t  a f t e r  s t o r a g e  th e  amount was m arked ly  
i n c r e a s e d .  Where a l a r g e  amount o f  d e x t r i n  was found  th e  cooked p o t a t o e s  
were s o f t  and m o i s t ,  w h i le  th e  f i r m ,  d ry  p o t a t o e s  had v e r y  l i t t l e  d e x t r i n  
and a h ig h  s t a r c h  c o n t e n t .  Je ink ins  and G e ig e r  (25 )  a l s o  f a i l e d  t o  f i n d  
d e x t r i n  i n  raw p o t a t o e s  a t  h a r v e s t  tim e o r  in  th o s e  baked  a t  h a r v e s t  
t i m e ,  b u t  i t  was found in  baked  r o o t s  a f t e r  a 7 o r  14 -day  c u r in g  p e r i o d .
Hammett and B a r r e n t i n e  (2 0 )  found  no d e x t r i n  in  raw r o o t s  o f  
A l l g o l d  o r  P o r t o  R ico  v a r i e t i e s ,  e i t h e r  a t  h a r v e s t  o r  i n  th o s e  t h a t  
had been  c u re d  and s t o r e d  f o r  60 d a y s .  D e x t r in  was found  o n ly  in  th e  
baked  r o o t s .  Those baked  a f t e r  c u r i n g  f o r  7 days  c o n ta i n e d  a p p r o x i ­
m a te ly  tw ic e  as  much d e x t r i n  as th o s e  baked  im m e d ia te ly  a f t e r  h a r v e s t .  
P o r to  R ico  c o n ta i n e d  s i g n i f i c a n t l y  more th a n  A l l g o l d ,  b o th  a f t e r  c u r ­
in g  and a t  th e  end  o f  th e  s to r a g e  p e r i o d .  Woodroof e t  a l .  (4 5 )  n o te d  
h ig h  d e x t r i n  c o n te n t  o f  t h e  r o o t s  was c o r r e l a t e d  w i th  h ig h  m a l to s e  con ­
t e n t ,  and t h e s e  i n  t u r n  w i t h  p ronounced  s o f t n e s s  o f  th e  r o o t s .
E f f e c t  o f  A m ylose . W il l ia m s  e t  a l .  (4 3 )  found  t h e  f l a k y  o r  d ry  r i c e  
had a h ig h  am ylose c o n t e n t  and th e  m o is t  o r  s t i c k y  ty p e s  a low amylose 
c o n t e n t .  Hammett and B a r r e n t i n e  (2 0 )  w o rk in g  w i th  A l l g o l d  and P o r to  
R ico  sw ee t p o t a t o  v a r i e t i e s ,  found  no d i f f e r e n c e  in  am ylose c o n te n t  in  
f r e s h l y  h a r v e s t e d ,  b ak ed  r o o t s .  However, when th e  r o o t s  were c u re d  
b e f o r e  b a k in g ,  th o s e  o f  t h e  P o r to  R ic o  v a r i e t y  were s i g n i f i c a n t l y  low er 
in  am ylose c o n t e n t .  They c o n c lu d e d  t h a t  t h i s  low a m y lo s e -h ig h  amylo­
p e c t i n  r e l a t i o n s h i p  i s  l a r g e l y  r e s p o n s i b l e  f o r  th e  " m o is t "  o r  " s t i c k y "  
t e x t u r e  o f  P o r t o  R ico  and o t h e r s  o f  t h i s  t y p e .  Amylose c o n t e n t  o f  raw 
r o o t s  a t  h a r v e s t  was h i g h e r  i n  A l l g o l d  th a n  i n  th e  P o r to  R ico  v a r i e t y ,  
b u t  a f t e r  c u r i n g  no d i f f e r e n c e  was n o te d  b e tw een  v a r i e t i e s .  T h e re  was 
a s i g n i f i c a n t  d e c r e a s e  in  am ylose c o n te n t  in  b o th  v a r i e t i e s  d u r in g  a 
7 -day  c u r in g  p e r i o d .
P r e - H a r v e s t  I n f l u e n c e . S e v e r a l  s t u d i e s  have b een  c o n d u c te d  ( 3 ,6 ,1 2 )  
w h ich  show i n f l u e n c e  o f  v a r i e t y ,  l o c a t i o n ,  s e a s o n  and h a r v e s t  d a t e  oh 
th e  c a r b o h y d r a t e  c o n t e n t  o f  sw ee t  p o t a t o e s .  Barham e t  _al. (6 )  found 
a v a r i a t i o n  in  s t a r c h  c o n t e n t  among v a r i e t i e s .  R oo ts  h a r v e s t e d  in  
O c to b e r  and November c o n t a i n e d  s l i g h t l y  more s t a r c h  t h a n  th o s e  h a r v e s t e d  
i n  J u l y ,  A u g u s t ,  o r  S e p te m b e r .  They found  l i t t l e  d i f f e r e n c e  i n  th e  
s t a r c h  c o n t e n t  o f  sw ee t  p o t a t o e s  grown a t  d i f f e r e n t  l o c a t i o n s .  B o sw e ll  
e t  a l .  ( 1 2 ) ,  u s in g  38 v a r i e t i e s  o f  sw ee t  p o t a t o e s  grown a t  d i f f e r e n t  
l o c a t i o n s ,  fo u n d  th e  s t a r c h  c o n t e n t  d i f f e r e d  f a r  l e s s  among v a r i e t i e s , 
l o c a t i o n s ,  o r  s e a so n s  t h a n  d i d  th e  y i e l d  o f  r o o t s .  Very d ry  s e a so n s  
r e s u l t e d  in  low d ry  m a t t e r  and s t a r c h  c o n t e n t s  o f  th e  r o o t s  a s  w e l l  a s
low y i e l d s .  A n d erso n  (3 )  showed t h a t  d u r in g  th e  g ro w in g  s e a s o n  s t a r c h  
g r a d u a l l y  i n c r e a s e d  and th e  m o is tu r e  p e rc e n ta g e  d e c r e a s e d  in  r o o t s  o f  
t h e  Trium ph v a r i e t y .  He found no r e l a t i o n s h i p  be tw een  s o i l  m o i s tu r e  
and th e  s t a r c h  c o n t e n t  o f  th e  r o o t s  d u r in g  a s am p l in g  p e r i o d  e x t e n d i n g  
from  e a r l y  A u g u st t o  O c to b e r .  K a t ta n  and L i t t r e l l  (28) found  e a r l y  
S ep tem b e r  h a r v e s t  c o n s i s t e n t l y  p roduced  a f i r m e r  p r o d u c t  th a n  th e  O c to b e r  
h a r v e s t .  D e lay  i n  h a r v e s t  was a s s o c i a t e d  w i th  d e c r e a s e  i n  A IS . i r r i g a ­
t i o n  i n c r e a s e d  th e  f i r m n e s s  o f  t h e  canned p ro d u c t  a s  w e l l  a s  th e  p e r ­
c e n ta g e  of, A IS . K a t t a n  and L i t t r e l l  (2 7 )  f u r t h e r  o b s e r v e d  f o r  p u r e e ,  
baby fo o d ,  and f l a k e s ,  maximum h y d r o l y s i s  o f  s t a r c h  to  s u g a r  i s  d e s i r ­
a b le  a s  i s  th e  c a se  w i t h  f r e s h - m a r k e t  .sw eet p o t a t o e s .  T h i s  may be 
o b t a i n e d ,  t h e y  c o n c lu d e d ,  by g row ing  p o t a to e s  a t  a low s o i l  m o i s tu r e  
d u r i n g  th e  l a t t e r  p a r t  o f  t h e  s e a s o n ,  h a r v e s t i n g  l a t e  and  s t o r i n g  th e  
raw p ro d u c t  b e f o r e  p r o c e s s i n g .
I n f l u e n c e  o f  P e c t i n s . The s o f t e n i n g  o f  many f r u i t s  and v e g e t a b l e s  d u r ­
in g  t h e  r i p e n i n g  p r o c e s s  i s  g e n e r a l l y  f e l t  t o  be r e l a t e d  to  b reakdow n 
o f  t h e  p e c t i c  s u b s t a n c e s  ( 3 0 ) .  Simpson and H o l l i d a y  ( 3 8 ) ,  i n  an e x p e r i ­
ment w i th  c a r r o t s  and p a r s n i p s ,  found  t h a t  d u r in g  c o o k in g  th e  p e c t i n  
c o n t e n t  i n c r e a s e d  p r o g r e s s i v e l y  w h i le  th e  p r o t o p e c t i n  d e c r e a s e d .  A 
d i r e c t  r e l a t i o n s h i p  b e tw een  th e  d i s i n t e g r a t i o n  o f  th e  t i s s u e  and t h e  
change in  t e x t u r e  o f  th e  p ro d u c t  was i n d i c a t e d .  B e t t e l h e i m  and S t e r l i n g  
(1 0 )  found no d i r e c t  r e l a t i o n s h i p  be tw een  th e  v a r i o u s  p e c t i n  f r a c t i o n s  
and t h e  t e x t u r e  o f  cooked  I r i s h  p o t a t o e s .  Magoon and C u lp e p p e r  ( 3 5 ) ,  
w o rk in g  w i th  sw ee t  p o t a t o e s ,  found  d i s t o r t e d  and s e p a r a t e d  c e l l s  i n
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t h e  cooked p r o d u c t .  I t  was p o s t u l a t e d  t h a t  th e  in c r e a s e d  te m p e r a tu r e  
s o f t e n e d  th e  p e c t i c  s u b s t a n c e s  o f  th e  m idd le  l a m e l la  o r  c au se d  them 
t o  d i s s o l v e .  Ahmed and S c o t t  (1 )  r e p o r t e d  th e  b a k in g  and c a n n in g  
p r o c e s s e s  r e s u l t e d  i n  a r e d u c t i o n  o f  th e  t o t a l  p e c t i c  c o n s t i t u e n t s  o f  
sw ee t p o t a t o e s .  They c o n c lu d e d  t h a t  th e  s o f t n e s s  o f  th e  p r o c e s s e d  
r o o t s  was r e l a t e d  t o  th e  c o n t e n t  and n a t u r e  o f  t h e  p e c t i c  c o n s t i t u e n t s .  
S to r a g e  r e s u l t e d  in  th e  d e g r a d a t i o n  o f  th e  more in s o lu b l e  fo rm s o f 
p e c t i n .  H e in ze  and Appleman ( 2 3 ) ,  w o rk in g  w i th  th e  M aryland  Golden 
v a r i e t y ,  found  an i n c r e a s e  in  s o lu b l e  p e c t i n  and a c o r r e s p o n d in g  
d e c r e a s e  in  p r o t o p e c t i n  d u r i n g  th e  c u r i n g  p e r io d  w h ile  d u r in g  s t o r a g e ,  
p r o t o p e c t i n  i n c r e a s e d  and s o lu b le  p e c t i n  d e c r e a s e d .  Jo u x  (2 6) found 
t h a t  o f  t h e  3 p e c t i c  f r a c t i o n s  o n ly  p r o t o p e c t i n  had a d i r e c t  and 
im p o r ta n t  in f l u e n c e '  on th e  f i r m n e s s  o f  canned a p r i c o t s .  M cColloch 
and K e r te s z  (3 2 )  r e p o r t e d  th e  p e c t i n i c  a c i d  c o n te n t  o f  tom ato  puree  i s  
c l o s e l y  r e l a t e d  t o  c o n s i s t e n c y  and i s  l a r g e l y  d e te rm in e d  by th e  a c t i o n  
o f  th e  p e c t i c  enzymes d u r i n g  p r o c e s s i n g .  J o s l y n  a s  r e p o r t e d  by 
C h i c h e s t e r  e t  _al. (1 4 )  s a y s  f i r m n e s s  o f  a p p le s  h a s  been  r e l a t e d  more 
t o  AIS o r  c e l l u l o s e  th a n  t o  p e c t i n  c o n te n t  o r  th e  k in d  o f  p e c t i n s  
p r e s e n t .  I t  was a l s o  s u g g e s te d  in  t h i s  r e p o r t  t h a t  h i s t o l o g i c a l ,  
p h y s i o l o g i c a l  and o t h e r  f a c t o r s  may be more im p o r ta n t  in  d e te r m in in g  
t e x t u r e  o f  f r u i t s  th a n  p e c t i n  c o n t e n t .
B aum gardner and  S c o t t  (9 )  found th e  d u r a t i o n  and te m p e ra tu re  
o f  th e  p o s t - h a r v e s t  h o ld in g  p e r io d  had a marked e f f e c t  upon f i r m n e s s  
o f  t h e . c a n n e d  p r o d u c t .  H ow ever, a n a ly s e s  o f  th e  raw m a t e r i a l  showed
t h a t  th e  r o o t s  p ro d u c in g  th e  m ost f i r m  p r o c e s s e d  p r o d u c t  d id  n o t  d i f f e r  
g r e a t l y  i n  p r o t o p e c t i n  c o n te n t  from  th o s e  y i e l d i n g  a s o f t  p r o d u c t .  
S i m i l a r  r e s u l t s  were o b ta in e d  by Ahmed and S c o t t  (1 )  who found  th e  
p e c t i c  c o n te n t  o f  f r e s h l y  h a r v e s t e d  sw e e t  p o t a t o e s  was n o t  g r e a t l y  
changed d u r in g  a 5 -day  c u r in g  p e r io d  o f  85° F . B aum gardner and S c o t t  
(9 )  f u r t h e r  s t a t e  t h a t  th e  e f f e c t s  o f  h o l d i n g  te m p e r a tu r e  s u g g e s t  t h a t  
a change o c c u r r e d  in  th e  n a t u r e  o f  th e  p e c t i c  s u b s t a n c e s  w hich  was n o t  
r e f l e c t e d  by th e  q u a n t i t a t i v e  a n a l y t i c a l  p ro c e d u re  u s e d  in  t h e i r  s tu d y .  
"A change a p p a r e n t l y  o c c u r r e d  in  th e  n a t u r e  o f  th e  p e c t i c  m a t e r i a l s  
d u r in g  s to r a g e  t h a t  p r e - c o n d i t i o n e d  t h e s e  s u b s t a n c e s  t o  d i f f e r e n t i a l  
d e g r a d a t i o n  d u r in g  p r o c e s s in g  r e s u l t i n g  in  th e  l a r g e  q u a n t i t a t i v e  
d i f f e r e n c e s  w hich  were c l o s e l y  a s s o c i a t e d  w i th  th e  d e g re e  o f  f i r m n e s s . "  
As f i r m n e s s  v a lu e s  d e c r e a s e d ,  p r o t o p e c t i n  c o n t e n t  o f  th e  cooked p o t a t o e s  
d e c r e a s e d .  D e c re a se s  in  p r o t o p e c t i n  c o n t e n t  were accom panied  by 
i n c r e a s e s  in  th e  ammonium o x a l a t e  s o l u b l e  m a t e r i a l s  o f  th e  AIS. 
C o n s i s t e n c y . W hile f i r m n e s s  i s  an  im p o r t a n t  p h y s i c a l  m easurem ent o f  
canned  whole sw ee t p o t a t o e s ,  th e  v i s c o s i t y  o r  c o n s i s t e n c y  i s  a f a c t o r  
t h a t  m ust be reck o n ed  w i th  by p a c k e r s  o f  p u r e e s  and baby f o o d s .  W iley  
(4 2 )  s t a t e d  t h a t  s l u r r i e s  o f  m a c e ra te d  v e g e t a b l e  t i s s u e s  and w a t e r ,  
w h ich  a re  c o n s id e r e d  "non N ew ton ian"  i n  n a t u r e ,  have been  o b s e rv e d  to  
e x h i b i t  w id e ly  d i f f e r e n t  r h e o l o g i c a l  p r o p e r t i e s .  He a l s o  fo u n d  th e  
v i s c o s i t y  o f  s l u r r i e s ,  made from  im m ature and  m atu re  v e g e t a b l e  p r o d u c t s ,  
d i f f e r e d  i n  p r o p o r t i o n  t o  th e  p e r c e n ta g e  o f  AIS and m o is tu r e  c o n t e n t .  
V i s c o s i t y  m easurem ents  o f  s l u r r i e s  can  be a cc o m p lish e d  by r o t a t i o n a l ,
l i m i t - o f - f l o w ,  f a l l i n g - b o d y  and r a t e - o f - f l o w  t e c h n i q u e s .  W ilso n  e t  a l .  
(4 4 )  c o n s id e r e d  th e  B o stw ick  C o n s i s to m e te r  t o  be h i g h l y  s a t i s f a c t o r y  
f o r  r o u t i n e  e v a l u a t i o n  o f  th e  c o n s i s t e n c y  o f  p e a c h  p u r e e .  E o lk in s  (1 8 )  
fo u n d  th e  B o s tw ic k  and th e  Adams C o n s i s to m e te r s  gave r e s u l t s  i n  b e t t e r  
ag reem en t w i t h  o r g a n o l e p t i c  r a t i n g s  o f  c o n s i s t e n c y .  The B o s tw ick  
C o n s i s to m e te r  has  b een  g iv e n  o f f i c i a l  s t a t u s  f o r  u se  i n  c o n s i s t e n c y  
g r a d in g  o f  p u re e d  p r o d u c t s  by th e  U .S .D .A . I t  m e a su re s  th e  amount 
o f  slump o r  f l a t t e n i n g - o u t  o f  a p u re e  o v e r  an e s t a b l i s h e d  tim e  
i n t e r v a l .  The B o s tw ic k  in s t r u m e n t  does n o t  d i f f e r e n t i a t e  be tw een  
v i s c o s i t y  and c o n s i s t e n c y ,  b u t  m easu re s  th e  sy s te m  as  a whole..
CHAPTER III
MATERIALS AND METHODS 
GENERAL PROCEDURES
T h is  s tu d y  was c o n d u c te d  a s  a s e r i e s  o f  e x p e r im e n ts  o v e r  a 
p e r io d  o f  3 y e a r s .  C e r t a i n  b a s i c  p ro c e d u re s  were s i m i l a r  in  e ac h  
e x p e r im e n t  and a re  o u t l i n e d  b e lo w . Those t h a t  d i f f e r  w i l l  be d i s ­
c u s s e d  u n d e r  s p e c i f i c  p r o c e d u r e s  f o r  e a c h  e x p e r im e n t .
H a r v e s t i n g , C u r in g  and S t o r i n g . R oo ts  were h a r v e s t e d  in  a l l  
i n s t a n c e s  i n  l a t e  S ep tem ber o r  e a r l y  O c to b e r  p r e v io u s  to  f r o s t .  I n  
e x p e r im e n t s  where' d e t e r m i n a t i o n s  were made a t  h a r v e s t  th e  sw eet 
p o t a t o e s  were sam pled  no l a t e r  th a n  th e  f o l lo w in g  d ay .  S ta n d a rd  
c u r i n g  c o n s i s t e d  o f  s u b j e c t i n g  th e  r o o t s  t o  a t e m p e ra tu re  o f  85° F 
and 90% r e l a t i v e  h u m id i ty  f o r  7 d a y s .  U n le ss  o th e r w is e  s t a t e d  r o o t s  
were  s t o r e d  a t  60° F u n t i l  t im e  o f  s am p l in g .
P r e p a r a t i o n . U. S . Number 1 g rad e  r o o t s ,  r a n g in g  from  1 - 3 /4  
t o  2 - 1 /2  in c h e s  i n  d ia m e te r  w ere  u s e d .  F i f t e e n  r o o t s ,  d iv id e d  i n t o  
3 s a m p le s  o f  5 r o o t s  e a c h  were u sed  f o r  e a c h  t r e a t m e n t .  B ak in g  was 
done in  an oven a t  325° F f o r  a p p ro x im a te ly  90 m in u te s .
M o is tn e s s  and C o n s i s t e n c y  M ea su rem en ts . S u b je c t iv e  m o i s tn e s s  
r a t i n g s  f o r  t h e  b aked  p o t a t o e s  were d e te r m in e d  o r g a n o l e p t i c a l l y  by 3 
u n t r a i n e d  p a n e l  members. M o is tn e s s  was s c o r e d  on a s c a l e  be tw een  1
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and 10, w ith  10 r e p r e s e n t i n g  th e  most m o is t  r o o t s .  T r e a tm e n ts  were 
random ized  w i t h  i d e n t i t y  unknown t o  th e  p a n e l  members. Sam ples were 
^prepared  of baked sw e e t  p o t a t o e s ,  e x c e p t  i n  e x p e r im e n t  I ,  by u s in g  a 
f o r k  t o  make a b le n d  from  th e  5 p e e le d  r o o t s .  I n  e x p e r im e n t  I  th e  
o r g a n o l e p t i c  t e s t  was p r e v io u s  t o  b l e n d in g  and was made on e a c h  of 
th e  5 r o o t s  making up e a c h  sam p le .  M o is tn e s s  i s  r e p o r t e d  a s  mean 
v a lu e s  of t h e  5 r o o t  s am p le .
C o n s is te n c y  m e asu rem en ts  o f  a p u re e  from e a c h  sam ple were 
ta k e n  by b le n d in g  1 p a r t  o f  th e  above co m p o si te  5 r o o t  sample w i th  
1 -1 /2  p a r t s  o f  d i s t i l l e d  w a te r  f o r  3 m in u te s  in  a h ig h  sp eed  b le n d o r .  
M easurem ents were made w i t h i n  1 h o u r  a f t e r  b l e n d in g  and a lw ays  w i th  
th e  puree  a t  86° F . E x c e p t  i n  e x p e r im e n t  I  th e  B o stw ick  C o n s is to m e te r  
was u sed  f o r  a l l  s a m p le s .  R ead in g s  in  c e n t i m e t e r s  were ta k e n  5 seconds 
a f t e r  r e l e a s i n g  th e  g a t e .  H ig h e r  r e a d in g s  i n d i c a t e d  a t h i n n e r  p u re e .
A n a l y t i c a l  P r o c e d u r e s . A lc o h o l  i n s o l u b l e  s o l i d s  (AIS) and d ry  
m a t t e r  d e t e r m i n a t i o n s  w ere made on baked p o t a t o e s  a c c o r d in g  t o  modi­
f i e d  A.O.A.C. m ethods ( 5 ) .  The p e r c e n ta g e  o f  AIS c o n ta i n e d  in  the  
baked  ro o ts  was d e te r m in e d  from  a 10 gram sam ple . For AIS c o n s t i t ­
u e n t  a n a ly s e s  a 25 gram sam ple was b le n d e d  w i t h  150 m l. o f  90% e th a n o l  
f o r  3 m in u te s ,  b o i l e d  3 m in u te s  and f i l t e r e d  by w ash in g  s e v e r a l  t im e s  
w i th  80% e t h a n o l  a f t e r  s e t t i n g  f o r  a t  l e a s t  an h o u r .  The p r e c i p i t a t e  
from sam ples was a l lo w e d  t o  a i r - d r y  1 o r  2 days a t  room te m p e ra tu re  
and th e n  ground  to  p a s s  a 40 mesh s c r e e n .  The g round  AIS r e s i d u e  was
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o v e n - d r i e d  o v e r  n i g h t  and l a t e r  u s e d  f o r  p e c t i n  and  s t a r c h  d e t e r m in a ­
t i o n s .
The AIS was b ro k e n  i n t o  v a r i o u s  com ponents  by a g r a v i m e t r i c  
a n a l y t i c a l  p ro c e d u re  u se d  by B aum gardner and S c o t t  (9 )  and i s  b a se d  
upon d i f f e r e n t i a l  s o l u b i l i t y  c h a r a c t e r i s t i c s  o f  th e  c o n s t i t u e n t  
compounds; D e t a i l s  a r e  g iven , b e lo w  and th e  p ro c e d u re  i l l u s t r a t e d  
i n  F ig u re  I .
F r a c t i o n  A. A 500 mg. a l i q u o t  o f  t h e  AIS was m ixed w i th  100 ml. 
o f  0.5% ammonium o x a l a t e  and s t i r r e d  on a m a g n e t ic  s t i r r e r  f o r  3 h o u r s .  
The su s p e n s io n  was f i l t e r e d  w i t h  th e  a i d  o f  s u c t i o n  th ro u g h  No. 1 What­
man f i l t e r  p a p e r  on a B uchner f u n n e l .  The t a r e d  f i l t e r  p a p e r  and i t s  
c o n t a i n e r  were th e n  d r i e d  f o r  2 h o u rs  a t  212° F and th e  e x t r a c t i o n  l o s s  
c a l c u l a t e d .  T h is  w e ig h t  l o s s  r e p r e s e n t s  th e  d e x t r i n  p lu s  o x a l a t e  
s o l u b l e  p e c t i c  c o n s t i t u e n t s  o f  th e  AIS and in  t h i s  p a p e r  t h i s  f r a c t i o n  
w i l l  be r e f e r r e d  t o  as " s o l u b l e  p e c t i n . "
F r a c t i o n  B. A 500 mg. a l i q o u t  o f  th e  AIS was m ixed w i t h  50 m l. 
o f  0.5% e t h y l e n e d i a m i n e t e t r a  a c e t i c  a c i d  t e t r a s o d i u m  s a l t  ( V e r s e n e ) ,  
t h e  pH a d j u s t e d  t o  11 .5  w i t h  ca  20% NaOH, and s t i r r e d  f o r  30 m in u te s .  
The pH was th e n  low ered  t o  5 .5  w i t h  r e a g e n t  a c e t i c  a c i d ,  10 m l. o f  a 
1% s u s p e n s io n  o f  P e c t i n o l  100-D* a d d e d ,  and  s t i r r e d  f o r  1 h o u r .  T h i s  
sam ple was th e n  f i l t e r e d ,  d r i e d ,  and w eighed  a s  w i th  f r a c t i o n  A, and 
th e  w e ig h t  l o s s  c a l c u l a t e d .  C o n s t i t u e n t s  o f  th e  AIS e x t r a c t e d  u n d e r
^Rotim and Haas Company, P h i l a d e l p h i a ,  P e n n s y lv a n ia .
80% Alcohol Insoluble Solids
F r a c t i o n  A 
S o lu b le  i n  0.57o ammonium 
o x a l a t e
1 .  D e x t r in
2 .  H2 O s o l u b l e  p e c t i n
3 .  O x a la te  s o l u b l e  p e c t i n
F r a c t i o n  B 
S o lu b le  i n  0.5% V e rse n e  a t  
pH 1 1 .5  and 1% P e c t i n o l  
100-D a t  pH 5 .5
1 .  F r a c t i o n  A
2 .  " P r o t o p e c t i n "
F r a c t i o n  C 
H y d ro ly zed  by d i l u t e  HG1
1 .  F r a c t i o n  A
2 .  F r a c t i o n  B 
" S t a r c h "3 .
F r a c t i o n  A F r a c t i o n  B m inus F r a c t i o n  A F r a c t i o n  C m inus F r a c t i o n  B
" S o lu b le  P e c t i n " ’P r o to p e c t in * "S ta rch *
F ig u r e  1 .  G ra v im e t r i c  D e te r m in a t io n  o f t h e  P e c t i n  S u b s ta n c e s  and S t a r c h  i n  Sweet P o t a t o e s .
18
t h e s e  c o n d i t i o n s  a r e  d e x t r i n ,. o x a l a t e  s o l u b l e  p e c t i n s ,  and th e  p e c t i c  
enzyme h y d r o ly z a b le  p o l y s a c c h a r i d e s  w h ich  have been  te rm ed  " p r o t o ­
p e c t i n . "
F r a c t i o n  C. A 500 mg. a l i q o u t  o f  th e  AIS was m ixed w i th  200 m l. 
o f  d i s t i l l e d  w a te r  p lu s  20 m l. o f  HC1 ( s p e c i f i c  g r a v i t y  1 .1 2 5 )  and k e p t  
i n  a w a te r  b a t h  a t  2 0 8 -212°  F f o r  2 - 1 /2  h o u r s .  A f t e r  c o o l in g  th e  s u s ­
p e n s io n  was n e u t r a l i z e d  w i t h  20% NaOH, f i l t e r e d  and th e  w e ig h t  l o s s  c a l ­
c u l a t e d .  C o n s t i t u e n t s  o f  the  AIS e x t r a c t e d  u n d e r  t h e s e  c o n d i t i o n s  a re  
d e x t r i n ,  o x a l a t e  s o lu b le  p e c t i n s ,  p r o t o p e c t i n ,  and th e  a c id  h y d r o ly z a b le  
p o l y s a c c h a r i d e s  w hich  have been  te rm ed  " s t a r c h . "
The c o n s t i t u e n t s  e x t r a c t e d  in  f r a c t i o n  A were a l s o  e x t r a c t e d  in  
f r a c t i o n  B, and th o s e  o f  B in c lu d e d  in  C. The p e rc e n ta g e  o f  e a c h  new 
component e x t r a c t e d  was e s t i m a t e d  by s u b t r a c t i o n ,  and p r e s e n te d  a s  p e r ­
c e n ta g e  o f  f r e s h  w e ig h t  r a t h e r  th a n  as p e r c e n t  o f  A IS .
A m y lo se . Amylose was d e te rm in e d  from  a m o d i f i c a t i o n  o f  a method 
u sed  by H a l i c k  and K e n e a s t e r  ( 1 9 ) .  A 500 mg. a l i q u o t  o f  th e  AIS was 
mixed w i t h  97 m l.  o f  d i s t i l l e d  w a t e r ,  2 m l.  o f  10% NaOH and 1 m l. o f  95% 
e t h a n o l .  A f t e r  45 m in u te s  in  a 170° F w a te r  b a t h ,  th e  s u s p e n s io n  was 
g r a v i t y - f i l t e r e d  th r o u g h  Whatman No. 1 f i l t e r  p a p e r  a f t e r  s t a n d i n g  a t  
room te m p e r a tu r e  f o r  15 m in u te s . -  Two m l. o f  f i l t r a t e  was d i l u t e d  w i th  
d i s t i l l e d  w a te r  up t o  100 m l. a f t e r  th e  a d d i t i o n  o f  2 m l. o f  K I2 s o l u ­
t i o n  (2  grams io d in e  and 20 grams p o ta s s iu m  io d id e  in  1 l i t e r  o f  s o l u ­
t i o n ) ,  and 1 m l.  o f  30% HC1. P e rc e n ta g e  t r a n s m i t t a n c e  r e a d in g s  were
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t a k e n  on a B ausch  and Lomb S p e c t r o n i c - 2 0  C o l o r im e te r  a t  590 mu and com­
p a re d  t o  an amylose c a l i b r a t i o n  c u r v e .  The am ylose f r a c t i o n  i s  
e x p r e s s e d  as  p e r  c e n t  o f  th e  s t a r c h  in  th e  b aked  r o o t s .
These 4 a n a l y t i c a l  d i v i s i o n s  o f  t h e  AIS a r e ,  a t  b e s t ,  o n ly  
ap p ro x im a te  e s t i m a t e s  o f  t h e  c h e m ic a l  com ponents t h a t  a re  r e f e r r e d  t o .  
T h is  s i t u a t i o n  i s  a d m i t t e d  f o r  o t h e r  p e c t i n  and s t a r c h  p r o c e d u r e s .
A c id  h y d r o l y s i s  i s  one o f  t h e  s im p le r  m ethods o f  s t a r c h  e s t i m a t i o n .  
C e r t a i n  o f  th e  o t h e r  h i g h e r  p o l y s a c c h a r i d e s ,  su ch  as p e n to s a n s  and 
h e m i c e l l u l o s e s  a r e  c o n v e r t e d  i n t o  r e d u c in g  s u g a r s  to  a v a r i a b l e  e x t e n t .
A n a ly se s  o f  D a t a . The m ethod o f  l e a s t  s q u a r e s  was u sed  to  
a n a ly z e  th e  d a t a  ( 2 1 ) .  When s i g n i f i c a n t  d i f f e r e n c e s  due t o  a c l a s s  o f  
e f f e c t s  were d e t e c t e d ,  D u n c a n 's  M u l t i p l e  Range T e s t  was u s e d  f o r  mean 
s e p a r a t i o n  ( 1 6 ) .  I n t r a - c l a s s  c o r r e l a t i o n s  w ere  computed a s  o u t l i n e d  by 
S n e d e co r  (4 0 ) .
SPECIFIC PROCEDURES
E xperim en t I .  V a r i e t y  E f f e c t  A f t e r  E x ten d e d  S t o r a g e .  P o r to  
R ic o ,  B 6521, G o ld ru s h ,  C e n t e n n i a l  and N ugget v a r i e t i e s  o f  sw ee t  
p o t a t o e s  were grown on th e  U n i v e r s i t y  o f  T en n e sse e  Che^o^ee fa rm  a t  
K n o x v i l le  in  1962. R o o ts  were h a r v e s t e d  S ep tem b e r  28 , c u re d  and s t o r e d  
as  o u t l i n e d  p r e v i o u s l y  u n t i l  baked  in  l a t e  J a n u a r y  1963. V a r io u s  
m ethods were i n v e s t i g a t e d  f o r  d e te r m in in g  c o n s i s t e n c y  o f  p u re e  from  th e  
b aked  r o o t s .  P l a s t i c  v i s c o s i t y  was d e te r m in e d  w i th  a Model 35 Fann V-G
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M e te r .  P l a s t i c  v i s c o s i t y  as  d e te rm in e d  by t h i s  i n s t r u m e n t  i s  d e f i n e d  
as  t h e  r e s i s t a n c e  t o  f lo w  due t o :  (a )  f r i c t i o n  be tw een  th e  s o l i d  p a r t i ­
c l e s  and (b )  v i s c o s i t y  o f  t h e  l i q u i d  p h a s e .  I t  i s  d e te r m in e d  by su b ­
t r a c t i n g  th e  r e s i s t a n c e  r e a d in g  on th e  m e te r  w i th  th e  r o t o r  s l e e v e  
ru n n in g  a t  300 rpm. from t h a t  o b ta in e d  w i t h  th e  r o t o r  r u n n in g  a t  600 
rpm. I t  i s  e x p r e s s e d  in  C e n t i p o i s e  (CPS) u n i t s .
A n a l y t i c a l  d e t e r m i n a t i o n s  from th e  baked r o o t s  i n  e x p e r im e n t  I  
fo l lo w e d  t h a t  g iv e n  u n d e r  g e n e r a l  p ro c e d u re .
E x p e r im en t  I I .  N i t r o g e n - i r r i g a t i o n  E f f e c t  A f t e r  E x ten d e d  S t o r a g e . 
E x p e r im en t  I I  was co n d u c te d  t o  d e te rm in e  th e  e f f e c t  o f  s o i l  n i t r o g e n  and 
i r r i g a t i o n  l e v e l s  d u r in g  th e  g row ing  s e a s o n  on th e  p e c t i c  s u b s t a n c e s ,  
s t a r c h ,  c o n s i s t e n c y  and m o i s tn e s s  o f  sw ee t  p o t a t o e s  a f t e r  s t o r a g e .  Cen­
t e n n i a l  v a r i e t y  sw ee t  p o t a t o e s  were u sed  in  1963 from a co m p le te  f a c ­
t o r i a l  n i t r o g e n - i r r i g a t i o n  e x p e r im e n t  c o n d u c te d  on th e  U n i v e r s i t y  o f  
T e n n e s s e e ,  West T en n e sse e  E x p e r im en t  S t a t i o n  Farm a t  J a c k s o n .  The 
p l o t s  were  i n i t i a l l y  f e r t i l i z e d  a t  the  r a t e  o f  0 -7 2 -7 2  pounds p e r  a c r e  
o f  N, P2O5 and K2O r e s p e c t i v e l y .  N i t r o g e n  was a p p l i e d  a t  th e  r a t e  o f  
16 , 60 and 90 pounds p e r  a c r e .  S p r o u ts  were p l a n t e d  t h e  f i r s t  week o f  
May a t  a 12 in c h  s p a c in g .  D u r in g  th e  g ro w in g  s e a s o n  one s e r i e s  o f  
p l o t s  r e c e i v e d  o n ly  n a t u r a l  r a i n f a l l  w h ich  amounted t o  1 1 .3 6  in c h e s  
( low  m o i s t u r e ) . A n o th e r  s e r i e s  was i r r i g a t e d  when th e  s o i l  m o i s t u r e  
t e n s i o n  r e a c h e d  3 a tm o sp h e re s  (medium m o i s t u r e ) ,  and th e  t h i r d  s e r i e s  
when th e  s o i l  m o is tu r e  t e n s i o n  re a c h e d  1 a tm o sp h ere  ( h i g h  m o i s t u r e ) .
R o o ts  were h a r v e s t e d  in  l a t e  S e p te m b e r ,  c u re d  and s t o r e d  u n d e r  s t a n d a r d
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c o n d i t i o n s  f o r  8 w eeks . Sam ples were t a k e n  from  a l l  n i t r o g e n  and i r r i ­
g a t i o n  l e v e l s .  P r e p a r a t i o n  o f  baked  r o o t s  f o r  sam p l in g  was done th e  
same a s  g iv e n  u n d e r  g e n e r a l  p ro c e d u re  w i t h  th e  e x c e p t io n  t h a t  th e  
p u ree  u s e d  f o r  c o n s i s t e n c y  m easu rem en ts  in  th e  B o stw ick  C o n s is to m e te r  
was made w i t h  1 p a r t  sw ee t p o t a t o  t o  1 - 1 / 4  p a r t s  w a te r  i n s t e a d  o f  1 -1 /2  
p a r t s  w a te r .
E x p e r im en t  I I I . V a r i e t y , S to r a g e  T em p e ra tu re  and S to ra g e  D ura­
t i o n  E f f e c t . T h ree  v a r i e t i e s  were u sed  i n  1963 t o  d e te rm in e  th e  r e l a ­
t i o n  o f  p e c t i c  s u b s t a n c e s  and s t a r c h  t o  c o n s i s t e n c y  and m o is tn e s s  a s  
a f f e c t e d  by s h o r t  h o l d i n g  p e r i o d s  a t  v a r i o u s  t e m p e r a t u r e s .  G o ld ru sh ,  
N ugget and N .C . 198 were grown on th e  U n i v e r s i t y  o f  T ennessee  B lo u n t 
C ounty  Farm a t  K n o x v i l le  and h a r v e s t e d  a s  n eed ed  betw een  O c to b e r  3 and 
O c to b e r  17. R oo ts  o f  e a c h  v a r i e t y  were s t o r e d  a t  3 2 ° ,  60° and 85° F 
and w ere  sam pled  a f t e r  5 and 9 days  a t  e a c h  t e m p e r a t u r e .
A n a l y t i c a l  p r o c e d u r e s  u s e d  w ere th o s e  g iv e n  u n d e r  g e n e r a l  p ro ­
c e d u re  .
E x p e r im en t  I V . V a r i e t y  and C u r in g  E f f e c t . A g roup  o f sw eet 
p o t a t o  v a r i e t i e s  was s e l e c t e d  in  th e  f a l l  o f  1964 t o  g iv e  a ran g e  o f 
m o is tn e s s  by  o r g a n o l e p t i c  t e s t .  T hese  were grown on th e  U n i v e r s i t y  o f  
T en n e sse e  P l a n t  S c ie n c e  Farm in  K n o x v i l l e .  A f t e r  b a k in g  and t e s t i n g  
s e v e r a l  l i n e s  th e  day  o f  h a r v e s t  th e  f o l l o w i n g  v a r i e t i e s  were s e l e c t e d  
f o r  t h i s  e x p e r im e n t  and a r e  l i s t e d  from  th e  m ost m o is t  t o  th e  l e a s t  
m o i s t :  L - 9 - 3 9 ,  G o ld r u s h ,  P o r to  R ic o ,  N u g g e t ,  C -56-35  and N. C. 198.
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Baked r o o t s  were sam pled a t  h a r v e s t  i n  e a r l y  O c to b e r  and a g a in  
a f t e r  9 days o f  c u r in g  a t  85° F .  G e n e ra l  a n a l y t i c a l  p r o c e d u r e s  were 
u sed  a s  p r e v i o u s l y  o u t l i n e d .
CHAPTER IV
RESULTS
E x p er im en t I_. E f f e c t  of V a r i e t y  A f t e r  4 Months S to r a g e  on M o is t ­
n e s s ,  V i s c o s i t y  and C hem ical C o n s t i t u e n t s  o f  Sweet P o t a t o e s  (1 9 6 2 ) .
E f f e c t  on M o is tn e s s  and V i s c o s i t y . M o is tn e s s  v a l u e s  f o r  5 
v a r i e t i e s  o f  baked sw eet p o t a t o e s  a s  judged  by o r g a n o l e p t i c  t e s t  w ere  
n o t  s i g n i f i c a n t l y  d i f f e r e n t  (T a b le  1) when s u b j e c t e d  t o  an a n a l y s i s  
of v a r i a n c e  t e s t .  P an e l  members f e l t  t h e r e  w as a  d i f f e r e n c e _i h  m o i s t ­
n e s s  s c o r e  b e tw een  v a r i e t i e s ,  b u t  s t a t i s t i c a l  d i f f e r e n c e  f a i l e d  t o  be 
m a n i f e s t  p e rh a p s  due t o  t h e  sm a l l  sam ple s i z e  o r  i n a b i l i t y  of t h e  p a n e l  
members t o  remember from  day  t o  day  th e  m a g n i tu d e  o f  t h e  s p re a d  of 
p o i n t s .
P u ree  from  B 6521 had a s i g n i f i c a n t l y  h i g h e r  s c o r e  f o r  p l a s t i c  
v i s c o s i t y  t h a n  o t h e r  v a r i e t i e s  i n d i c a t i n g  a t h i c k e r  p u r e e .  V i s c o s i t y  
o f  t h e  p u re e  d i d  n o t  seem t o  be  r e l a t e d  t o  m o i s t n e s s  a s  d e te r m in e d  su b ­
j e c t i v e l y .
E f f e c t  on P e c t i n  and S t a r c h . No s i g n i f i c a n t  d i f f e r e n c e s  among 
v a r i e t i e s  w ere  found in  t h e  s o l u b l e  p e c t i n  c o n t e n t .  R e p e a ted  t r i a l s  
f a i l e d  t o  e x t r a c t  a p r o t o p e c t i n  f r a c t i o n  w i th  t h e  p e c t i c  enzyme P e c t i n o l  
100-D from  r o o t s  baked a f t e r  4 m onths s t o r a g e .
S t a r c h  c o n t e n t  o f  baked r o o t s ,  when e x p r e s s e d  a s  a  p e r c e n t a g e  o f  
t h e  f r e s h  w e ig h t  v a r i e d  somewhat w i t h  v a r i e t i e s  (T a b le  1 ) .  G o ld ru sh
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T a b le  1 .  S u b j e c t i v e  M o is tn e s s  R a t i n g s ,  V i s c o s i t y  S c o re  and  Chemical 
A n a ly se s  o f  Baked Sw eet P o t a t o e s  4  Months A f t e r  H a r v e s t  (1 9 6 2 ) .  1 /
V a r i e t y
M o is tn e s s  
R a t in g  2 /
P l a s t i c  
V i s c o s i t y  3 /
S o lu b l e
P e c t i n S t a r c h
Amylose 
% of S t a r c h
P o r to  R ico 7 .4 a  4 / 1 7 . 6 a 6 .3 4 a 3 .0 6 b 15 .47b
B6521 6 .7 a 2 2 .0 b 6 .5 9 a 3 .3 0 b 20 .93c
G o ld ru sh 6 .7 a 1 7 .6 a 5 .4 3 a 1 .9 8 a 11 .2 3 a
C e n te n n ia l 6 .7 a 1 9 .0 a 5 .1 7 a 3 .3 2 b 16 .03b
Nugget 6 .2 a 1 9 .0 a 5 .8 2 a 2 .7 0 a b 13 .05b
1 /  D a ta  a r e  p r e s e n t e d  on a  f r e s h  w e ig h t  b a s i s  w i t h  t h e  e x c e p t io n  o f 
p e r  c e n t  am ylose  i n  s t a r c h  and e a c h  f i g u r e  i s  t h e  mean v a lu e  o f  3 
s a m p le s .
2 /  S c a le  from  1 t o  10 w i t h  10 r e p r e s e n t i n g  t h e  m ost m o is t  r o o t s .
3 /  C e n t i p o i s e  u n i t s  -  H ig h e r  v a l u e s  i n d i c a t e  t h i c k e r  p u r e e .
4 /  Means i n  t h e  same colum n n o t  f o l lo w e d  by a common l e t t e r  a re  
s t a t i s t i c a l l y  d i f f e r e n t  a t  t h e  .0 5  l e v e l * o f  s i g n i f i c a n c e .
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c o n ta i n e d  t h e  l e a s t  s t a r c h  b u t  d id  n o t  d i f f e r  s i g n i f i c a n t l y  ( . 0 5  l e v e l )  
i n  m o i s tn e s s  o r  v i s c o s i t y  from  C e n t e n n i a l ,  w h ic h  was one o f  t h e  v a r i e t i e s  
w i t h  t h e  h i g h e s t  s t a r c h  c o n t e n t .  On t h e  o t h e r  h a n d ,  B 6521 had a  s t a r c h  
c o n t e n t  s i m i l a r  t o  C e n te n n ia l  y e t  d i f f e r e d  ( . 0 5  l e v e l )  w i t h  i t  i n  v i s ­
c o s i t y  v a l u e .
A m ylose a s  a  p e r c e n ta g e  o f  t h e  s t a r c h  v a r i e d  w i t h  v a r i e t i e s  b u t  
a p p ea re d  n o t  t o  be c l o s e l y  r e l a t e d  t o  m o i s t n e s s  o r  v i s c o s i t y .
E xperim en t I I . N i t r o g e n - i r r i g a t i o n  E f f e c t  on M o i s tn e s s ,  C o n s i s t e n c y  and 
Chem ical C o n s t i t u e n t s  o f  Sweet P o ta to e s  A f t e r  2 Months S to r a g e  (1 9 6 3 ) .
A f t e r  2 m onths s t o r a g e ,  r o o t s  o f  C e n t e n n ia l  sw ee t  p o t a t o e s  grcwn 
a t  3 s o i l  m o i s t u r e  and 3 n i t r o g e n  l e v e l s  w ere  baked  and e v a l u a t e d  f o r  
p h y s i c a l  and c h e m ic a l  p r o p e r t i e s .  T a b le  2 shows mean v a l u e s  f o r  3 
r e p l i c a t i o n s  f o r  t h e  c h a r a c t e r s  t e s t e d  and T a b le  3 p r e s e n t s  t h e  a n a l y s i s  
o f  v a r i a n c e  f o r  t h e s e .
G e n e ra l  E f f e c t s . A verage  s c o r e s  f o r  m o i s t n e s s ' and c o n s i s t e n c y  
and p e r c e n t a g e  o f  p e c t i n s  and s t a r c h  on a  f r e s h  w e ig h t  b a s i s  w ere  n o t  
s i g n i f i c a n t l y  a f f e c t e d  by t r e a tm e n t  (T a b le  3) n o r  w ere  t h e r e  any  s i g n i f ­
i c a n t  i n t e r a c t i o n s  be tw een  t r e a t m e n t s .  When a v e r a g e  v a l u e s  from  T a b le  
2 a r e  com pared  t o  th o s e  f o r  t h e  C e n te n n ia l  v a r i e t y  o f  t h e  p r e v io u s  y e a r  
(T a b le  1) t h e r e  i s  c l o s e  ag reem en t in  m ost f e a t u r e s .  Due t o  a  chan g e  
i n  i n s t r u m e n t s  f o r  m easu r in g  r e s i s t a n c e  t o  f lo w  o f t h e  p u r e e ,  t h e  u n i t s  
f o r  p l a s t i c  v i s c o s i t y  and c o n s i s t e n c y  a r e  n o t  c o m p a ra b le .
Table 2. Moistness, Consistency and Chemical Constituents of Baked Sweet Potatoes from
Irrigation-Nitrogen Study Plots (1963). 1/
T rea tm e n t
M o is tu r e
L ev e l
N i t ro g e n
lb s /A
M o is t ­
n e s s  2 /
C o n s i s t ­
e n cy  3 /
S o lu b le
p e c t i n
P r o t o ­
p e c t i n S t a r c h
Amylose 
% of S t a r c h
Low 16 7 .6 6 .6 5 .5 2 .20 3 .9 0 1 9 .57
(Check) 60 6 .8 6 .0 5 .1 9 .63 4 .6 3 1 4 .47
90 7 .0 6 .3 5 .4 3 .41 4 .0 5 1 7 .5 0
Medium 16 6 .8 6 .1 5 .0 6 .46 4 .4 3 1 6 .5 0
(3 A tm s. ) 60 6 .1 6 .5 5 .1 4 .50 4 .1 5 1 9 .5 9
90 6 .1 5 .9 5 .4 8 .55 4 .2 9 1 5 .7 9
H igh 16 6 .3 6 .9 5 .0 2 .50 3 .1 5 1 6 .41
(1 A tm s .) 60 6 .4 5 .5 5 .4 0 .51 3 .8 6 1 4 .9 6
90 6 .9 5 .8 5 .8 9 .39 3 .4 4 16 .67
F v a l u e  ( .0 5  l e v e l ) N .S . N .S . N .S . N .S . N .S . N .S .
1 /  D a ta  a r e  p r e s e n t e d  on a  f r e s h  w e ig h t  b a s i s  w i t h  t h e  e x c e p t i o n  o f  p e r  c e n t  am ylose  i n  s t a r c h  
and  a r e  mean o f  3 r e p l i c a t e s .
2 /  S c a le  f ro m  1 t o  1 0 , w i t h  10 r e p r e s e n t i n g  t h e  m ost m o is t  r o o t s .  V
3 /  B o s tw ic k  r e a d i n g  i n  c e n t i m e t e r s  w i t h  h i g h e r  v a l u e s  r e p r e s e n t i n g  t h i n n e r  p u r e e .
iTable 3. Analysis of Variance for Moistness, Consistency and Chemical Constituents of Baked
Sweet Potatoes from Irrigation-Nitrogen Study (1963).
I
;
Mean S q u a re
S o u rce  o f 
V a r i a t i o n d . f .
M o is t ­
n e s s
C o n s i s t ­
en cy
S o lu b le
P e c t i n
P r o t o ­
p e c t i n S t a r c h
Amylose 
% o f  S t a r c h
Main e f f e c t s  
I r r i g a t i o n 2 1 .4 6 .09 .2 4 .0 4 1 .7 5 4 .6 4
N i t r o g e n 2 .42 .93 3 .0 7 .09 .36 3 .2 8
R e p l i c a t e 2 .08 4 .2 0 * 2 .7 6 .18 .02 4 .8 9
I n t e r a c t i o n
I r r i g a t i o n x  n i t r o g e n 4 .36 .68 2 .4 2 .07 .26 1 6 .12
I r r i g a t i o n x  r e p l i c a t e 4 .75 .5 4 .87 .44* .43 1 5 .7 3
N i t r o g e n  x r e p l i c a t e 4 .11 .09 2 .0 4 .09 .12 1 1 .0 7
E r r o r 8 .6 4 .5 4 3 .2 2 .07 \ .52 1 5 .2 3
* S i g n i f i c a n t  a t  .05  l e v e l .
to
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E f f e c t  on P e c t i n  and S t a r c h . S o lu b le  p e c t i n  c o n t e n t  rem ained  
t h e  same ( b o th  y e a r s )  b u t  a s l i g h t  change  i n  p r o t o p e c t i n  was n o te d .
No p r o t o p e c t i n  was found  in  t h e  1962 l o t s ,  w h e re a s  a p p ro x im a te ly  0 .5 %  
o c c u r re d  i n  r o o t s  o f  t h e  1963 s e r i e s .  R o o t s 'o f  t h e  l a t t e r  e x p e r im e n t
w ere  baked a f t e r  a 2 m onths s h o r t e r  s t o r a g e  p e r io d  th a n  th o s e  of th e
• ^
p r e v io u s  y e a r .  A s l i g h t l y  h ig h e r  s t a r c h  c o n t e n t  was n o te d  in  g e n e r a l  
f o r  th o s e  r o o t s  in  t h e  1963 e x p e r im e n t  and p e rh a p s  r e f l e c t s  t h e  s h o r t e r  
s t o r a g e  t im e  in  w h ich  h y d r o l y s i s  of s t a r c h  c o u ld  t a k e  p l a c e .
E x p e r im en t I I I . E f f e c t  o f  V a r i e t y ,  S to r a g e  T e m p e ra tu re  and S h o r t  
S to r a g e  P e r io d s  on M o i s tn e s s ,  C o n s i s t e n c y  and C hem ical C o n s t i t u e n t s  
o f  Sweet P o t a t o e s  (1963)
N u g g e t ,  G o ld ru sh  and N. C. 198 v a r i e t i e s  of sw eet p o t a t o e s  w ere  
e v a l u a t e d  a f t e r  b e in g  s t o r e d  a t  3 2 ° ,  60®, and 8 5 ° F f o r  5 and 9 d a y s .
The a n a l y s i s  of v a r i a n c e  (T a b le  4 )  i n d i c a t e s  t h e  i n f l u e n c e  o f v a r i e t y ,  
s t o r a g e  d u r a t i o n  and s t o r a g e  t e m p e r a tu r e  on c e r t a i n  p h y s i c a l  and chem­
i c a l  c h a r a c t e r i s t i c s  o f  r o o t s  a f t e r  b a k in g .
E f f e c t  on M o is tn e s s  and C o n s i s t e n c y . M o is tn e s s  was s i g n i f i ­
c a n t l y  i n f l u e n c e d  ( .0 1  l e v e l )  by v a r i e t y  and by s t o r a g e  t e m p e r a t u r e .
The v a r i e t y  N. C. 198 was c o n s i d e r a b l y  d r i e r  t h a n  e i t h e r  Nugget o r  G old- 
r u s h  (T a b le  5) when a l l  c o n d i t i o n s  w ere  c o n s i d e r e d .  I n  g e n e r a l  a l l  
v a r i e t i e s  p roduced  a  r e l a t i v e l y  d ry  p ro d u c t  f o l l o w in g  32° F s t o r a g e  and 
t h e  m ost m o is t  when h e ld  a t  85° F . S i g n i f i c a n t  i n t e r a c t i o n  v a l u e s  f o r  
m o i s tn e s s  (T a b le  4 ) ,  i n d i c a t e  a d i f f e r e n t i a l  r e s p o n s e  o f  t h e  v a r i e t i e s  
t o  s t o r a g e  t e m p e r a t u r e .  No d i f f e r e n c e  in  m o i s tn e s s  was e v i d e n t  b e tw een
Table 4. Analysis of Variance for Moistness, Consistency and Chemical Constituents of Baked
Sweet Potatoes (1963).-
Mean S quare
S o u rce  o f M o is t ­ C o n s i s t ­ S o lu b le  P r o t o - Amylose
V a r i a t i o n d . f . n e s s ency P e c t i n  p e c t i n  S t a r c h % o f  S t a r c h
Main e f f e c t s
V a r i e t y 2 39 .0 5 * * 2 .0 4 1 3 .82** 2 1 .9 8 * * 13 .3 8 * * 167 .25**
S to r a g e  d u r a t i o n 1 .27 .6 4 .00 6 .5 5 * 4 .0 0 * 689 .80**
S to r a g e  te m p e r a tu r e 2 1 2 .9 6 * * 3 .1 0 * 32 .47** 1 8 .1 5 * * 6 .3 8 * * 902 .86**
R e p l i c a t e 2 .09 3 .2 1 * .62 .08 .51 5 7 .3 5
I n t e r a c t i o n
V a r i e t y  x  d u r a t i o n 2 .62 1 .1 6 .01 2 .2 2 .11 3 5 .51
V a r i e t y  x  t e m p e r a tu r e 4 .95* 1 .1 3 3 .9 9 * * 1 .27 .15 2 3 .7 2
V a r i e t y  x  r e p l i c a t e 4 .06 3 .7 6 * * .73 1.31 1 .0 4 2 2 .5 4
D u r a t io n  x  t e m p e r a tu r e 2 2 .3 4 * * 2 .7 2 * .90 1 .01 1 .8 8 5 8 .3 9
D u r a t io n  x  r e p l i c a t e 2 .05 1 .91 1 .4 3 * 2 .1 3 2 .5 4 3 0 7 .7 6 * *
T e m p e ra tu re  x  r e p l i c a t e 4 .35 2 .1 9 * .25 .53 .74 2 8 .7 7
E r r o r 28 .33 .72 .41 1 .0 4 .85 2 5 .3 6
* S i g n i f i c a n t  a t  .05  l e v e l .
**  S i g n i f i c a n t  a t  .01 l e v e l .
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T a b le  5 .  E f f e c t  o f  V a r i e t y ,  S to r a g e  D u r a t io n  and  S to r a g e  T em p era tu re  on M o is tn e s s ,  C o n s i s t e n c y  
and C hem ica l C o n s t i t u e n t s  o f  Baked Sweet P o t a t o e s  (1 9 6 3 ) .
T rea tm e n t
M o is t ­
n e s s  2 /
C o n s i s t -  
en cy  3 /
S o lu b le
P e c t i n
Mean
P r o t o ­
p e c t i n
V a lu e  1 /  
S t a r c h
Amylose 
% o f  S t a r c h
V a r i e t y
Nugget 6 .87 7 .9 5 .0 5 1 .4 9 a  4 / 4 .3 9 a 3 0 .3 8
G o ld ru sh 5 .9 7 8 .6 5 .0 2 2 .4 7 b 4 .7 6 a 3 1 .4 3
N. C. 198 4 .0 0 8 .4 3 .5 2 3 .6 9 c 6 .0 3 b 2 5 .7 0
S to r a g e  D u r a t io n
5 Days 5 .5 4 8 .4 4 .5 3 2 .9 0 b 4 .7 9 a 3 2 .7 4
9 Days 5 .6 8 8 .2 4 .5 3 2 .2 0 a 5 .3 3 b 2 5 .6 0
S to r a g e  T em p era tu re
32* F . 4 .6 8 8 .1 2 .9 9 3 .7 1 b 5 .6 7 b 2 1 .7 0
60° F. 5 .9 8 8 .8 5 .4 8 1 .9 5 a 4 .4 8 a 3 5 .7 9
85° F . 6 .21 8 .0 5 .1 2 1 .9 9 a 5 .0 3 a 3 0 .0 2
1 /  E x p re s se d  a s  p e r  c e n t  f r e s h  w e ig h t  e x c e p t  am ylose  a s  p e r  c e n t  o f  s t a r c h .
2 /  S c a le  from  1 t o  1 0 , w i t h  10 r e p r e s e n t i n g  t h e  m ost m o is t  r o o t s .
3 /  B o s tw ic k  r e a d in g  i n  c e n t i m e t e r s ,  w i t h  h i g h e r  v a l u e s  r e p r e s e n t i n g  t h i n n e r  p u r e e .
4 /  Means i n  t h e  same column n o t  f o l lo w e d  by a  common l e t t e r  a r e  s t a t i s t i c a l l y  d i f f e r e n t  a t  t h e  
.0 5  l e v e l  o f  s i g n i f i c a n c e .  Used o n ly  w here  no i n t e r e a c t i o n  o c c u r s .
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sw ee t  p o t a t o e s  h e ld  f o r  5 and 9 days  when a l l  s t o r a g e  t e m p e r a t u r e s  were  
c o n s i d e r e d .
Mean and s t a n d a r d  d e v i a t i o n s  f o r  t h e  t h r e e  v a r i e t i e s  a r e  shown 
i n  T ab le  6 .  R oo ts  o f  G o ld ru sh  w ere  more v a r i a b l e  i n  m o is tn e s s  s c o r e  
th a n  w ere  Nugget o r  N. C. 198.
N e i t h e r  v a r i e t y  n o r  s t o r a g e  d u r a t i o n  s i g n i f i c a n t l y  i n f l u e n c e d  
( . 0 5  l e v e l )  c o n s i s t e n c y  o f p u re e  a s  m easured  w i t h  th e  B o s tw ic k  c o n -  
s i s t o m e t e r ,  w h e rea s  r o o t s  a f t e r  s t o r a g e  a t  60° F p ro d u ced  a t h i n n e r  
p u re e  th a n  th o s e  s t o r e d  a t  32° o r  85° F . S i g n i f i c a n t  d i f f e r e n c e  due  t o  
r e p l i c a t e  (T a b le  4 )  and th e  m agn itude  of t h e  s t a n d a r d  d e v i a t i o n  from  
t h e  a r i t h m e t i c  means f o r  c o n s i s t e n c y  (T a b le  6) would i n d i c a t e  r o o t s  t o  
be  r a t h e r  v a r i a b l e .  The method f o r  m easu r in g  c o n s i s t e n c y  was n o t  a s  
p r e c i s e  a s  c o u ld  be d e s i r e d .  D i f f i c u l t y  was e n c o u n te r e d  i n  p ro d u c in g  
a  u n ifo rm  p r o d u c t  s in c e  t h e  p u re e  was a l lo w ed  t o  s t a n d  i n  a  h o t  w a te r  
b a t h  u n t i l  t h e  t e m p e r a tu r e  re a c h e d  86° F. I t  was o b se rv e d  t h a t  t h e  s u r ­
f a c e  p o r t i o n  o f  p u re e  exp o sed  t o  th e  a i r  t h i c k e n e d .  A t te m p ts  w e re  made 
t o  g e n t l y  b le n d  t h i s ,  b u t  d i f f e r e n c e s  i n  v a l u e s  f o r  t h e  p u re e  w e re  ob­
s e r v e d  e v en  from  t h e  same c o n t a i n e r  a s  w e l l  a s  from  r e p l i c a t e  t o  r e p l i ­
c a t e .
E f f e c t  on P e c t i n  and S t a r c h . S o lu b le  p e c t i n  c o n t e n t  when m easured  
a s  p e r c e n t a g e  o f  f r e s h  w e ig h t  o f  t h e  baked r o o t s  was s i g n i f i c a n t l y  i n ­
f lu e n c e d  ( . 0 1  l e v e l )  by v a r i e t y  and s t o r a g e  t e m p e r a t u r e ,  b u t  d i d  n o t  
change  b e tw een  t h e  5 th  and 9 th  day  (T a b le  4 ) .  N ugget and G o ld ru sh  
v a r i e t i e s  had a b o u t  e q u a l  amounts o f  s o l u b l e  p e c t i n  and w ere  h i g h e r  in
T ab le  6 .  Mean and S ta n d a rd  D e v ia t i o n  o f  P h y s i c a l  M easurem en ts  and o f  Chem ical 'C o n s t i t u e n t s  
o f  Baked Sweet P o t a t o e s  S to r e d  f o r  5 and 9 Days a t  3 2 ° ,  6 0 ° ,  and 85° F (1 9 6 3 ) .  1
C h a r a c t e r i s t i c  1 /
V a r i e t y
Nugget G o ld ru sh N. C. 198
Mean S t .  Dev. Mean S t .  Dev. Mean S t .  Dev.
M o is tn e s s  2 / 6 .8 7 .85 5 .9 8  1 .0 5 3 .9 9 .88
C o n s i s t e n c y  3 / 7 .9 4 .8 4 8 .5 9  1 .4 8 8 .4 2 1 .1 0
S o lu b le  p e c t i n 5 .0 5 1 .4 1 5 .0 2  1 .7 5 3 .5 2 .79
P r o t o p e c t i n 1 .4 9 1 .0 9 2 .4 7  1 .4 9 3 .6 9 1 .3 7
S ta r c h 4 .3 9 1 .1 0 4 .7 6  .76 6 .0 3 1 .2 0
Amylose % of s t a r c h 3 0 .3 7 1 0 .22 3 1 .4 3  9 .2 4 2 5 .7 0 7 .4 8
1 /  C hem ical c o n s t i t u e n t s  a r e  e x p r e s s e d  a s  p e r  c e n t  o f  f r e s h  w e ig h t  w i t h  t h e  e x c e p t i o n  of 
a m y lo se .
2 /  S c a le  f ro m  1 t o  10 w i t h  10 r e p r e s e n t i n g  t h e  m ost m o is t  r o o t s .
3 /  B o s tw ic k  r e a d i n g  i n  c e n t i m e t e r s  w i t h  h i g h e r  v a l u e  r e p r e s e n t i n g  t h i n n e r  p u r e e .
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t h i s  f r a c t i o n  t h a n  N. C. 198 (T a b le  5 ) .  R o o ts  s t o r e d  a t  32°F w ere  
low er in  s o l u b l e  p e c t i n  th a n  th o s e  s t o r e d  a t  h i g h e r  t e m p e r a t u r e s .  As 
e v id e n c e d  by t h e  s i g n i f i c a n t  i n t e r a c t i o n  v a lu e s  (T a b le  4 ) ,  t h e  m agn i­
tu d e  o f  s o l u b l e  p e c t i n  c o n t e n t  and th e  t e m p e r a t u r e  a t  w h ich  maximum 
s o l u b l e  p e c t i n  o c c u r r e d  i n  t h e  r o o t s  v a r i e d  w i th  v a r i e t y .
Both  p r o t o p e c t i n  and s t a r c h  c o n t e n t  w ere  s i g n i f i c a n t l y  a f f e c t e d  
( .0 1  l e v e l )  by v a r i e t y  and s t o r a g e  t e m p e r a tu r e  and t o  a l e s s e r  e x t e n t  
( .0 5  l e v e l )  by s t o r a g e  d u r a t i o n  (T a b le  4 ) .  R o o ts  o f  N. C. 198, t h e  
v a r i e t y  w i th  th e  d r i e s t  f l e s h , '  was th e  h i g h e s t  i n  b o th  p r o t o p e c t i n  and 
s t a r c h  (T a b le  5 ) .  I t  may a l s o  be o b se rv e d  t h a t  r o o t s  s t o r e d  a t  32° F 
had t h e  d r i e s t  f l e s h  and w ere  a l s o  s i g n i f i c a n t l y  h ig h e r  ( . 0 5  l e v e l )  
i n  b o th  p r o t o p e c t i n  and s t a r c h .  S m a lle r  b u t  s i g n i f i c a n t  c h a n g e s  in  
b o th  f r a c t i o n s  o c c u r re d  be tw een  t h e  5 th  and 9 th  day o f  s t o r a g e .
The p e r c e n ta g e  o f  am ylose  in  s t a r c h  was s i g n i f i c a n t l y  i n f l u e n c e d  
( .0 1  l e v e l )  by v a r i e t y ,  s t o r a g e  d u r a t i o n  and s t o r a g e  t e m p e r a tu r e  (T a b le  
4 ) .  N. C . 198 was t h e  l e a s t  m o is t  v a r i e t y  and had t h e  m ost s t a r c h  b u t  
th e  s t a r c h  c o n ta i n e d  t h e  lo w e s t  p e r c e n t a g e  of am ylose  (T a b le  5 ) .  T h is  
r e l a t i o n  was s i m i l a r  w i th  p o t a t o e s  s t o r e d  a t  32 ° F  w hich  w ere  t h e  l e a s t  
m o is t  and a l s o  c o n ta i n e d  s t a r c h  w i th  t h e  lo w e s t  p e r c e n t a g e  o f  a m y lo se .  
Amylose c o n t e n t  d e c r e a s e d  a s  t h e  h o ld in g  p e r io d  was e x te n d e d  from  5 t o  
9 d a y s .
C o r r e l a t i o n  Among T r a i t s . The a s s o c i a t i o n  o f  m o is tn e s s  s c o r e  
w i th  c o n s i s t e n c y  and c h e m ic a l  c o n s t i t u e n t  o f  baked  sw eet p o t a t o e s  i s  
g iv e n  in  T a b le  7 .  T here  ap p ea re d  t o  be l i t t l e  a s s o c i a t i o n  be tw een  
m o is tn e s s  and c o n s i s t e n c y .  When a l l  v a r i e t i e s  w ere  c o n s i d e r e d ,
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T a b le  7 .  C o r r e l a t i o n  C o e f f i c i e n t s  o f  M o is tn e s s  S c o re  v s .  O b je c t i v e  
Measurement on Baked Sweet P o t a t o e s  ( 1 9 6 3 ) .
M o is tn e s s  S co re  v s . Nugget G o ld ru sh N. C. 198
C o n s is te n c y .10 .1 4 .31
S o lu b le  p e c t i n .69** .77** .4 9 *
P r o t o p e c t i n - . 5 8 * - .8 3 * * - .4 5
S ta r c h - .6 3 * * - . 3 7 - .3 6
Amylose % of s t a r c h .45 .51* .35
* S i g n i f i c a n t  a t  th e  .05 l e v e l .
** S i g n i f i c a n t  a t  t h e  .01 l e v e l .
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m o is tn e s s  a p p e a re d  t o  b e  more h i g h l y  c o r r e l a t e d  w i t h  e i t h e r  s o l u b l e  
p e c t i n  o r  p r o t o p e c t i n  t h a n  w i t h  s t a r c h  o r  am y lo se .  A p o s i t i v e  l i n e a r  
a s s o c i a t i o n  e x i s t e d  b e tw een  m o is tn e s s  s c o r e  and s o l u b l e  p e c t i n  and a 
n e g a t i v e  a s s o c i a t i o n  b e tw een  m o is tn e s s  s c o r e  and p r o t o p e c t i n ,  b o th  
b e in g  of s i m i l a r  m a g n i tu d e .  S t a r c h  was n e g a t i v e l y  c o r r e l a t e d  w i th  
m o is tn e s s  b u t  a t  a  s i g n i f i c a n t  l e v e l  ( . 0 1  l e v e l )  o n ly  i n  t h e  Nugget 
v a r i e t y .  Amylose was s i g n i f i c a n t l y  c o r r e l a t e d  ( . 0 5  l e v e l )  w i t h  m o i s t ­
n e s s  o n ly  i n  G o ld ru sh  v a r i e t y ,  and t h i s  was o f  l e s s  m ag n itu d e  t h a n  t h a t  
b e tw een  m o is tn e s s  and e i t h e r  o f  t h e  p e c t i c  m a t e r i a l s .
The c o r r e l a t i o n  be tw een  c o n s i s t e n c y  and v a r i o u s  c h e m ic a l  co n ­
s t i t u e n t s  i s  shown i n  T a b le  8 .  A s s o c i a t i o n s  w ere  g e n e r a l l y  of low mag­
n i t u d e ,  and c o r r e l a t i o n s  w ere  n o t  s i g n i f i c a n t  a t  t h e  .05  l e v e l  f o r  any • 
o f  th e  f r a c t i o n s  m e asu re d .
E xperim en t I V . E f f e c t  o f  V a r i e t y  and C u r in g  on M o i s tn e s s ,  C o n s i s t e n c y  
and C hem ica l C o n s t i t u e n t s  o f  Sweet P o t a t o e s  (1964)
S ix  v a r i e t i e s  o f  sw eet p o t a t o e s  w ere  e v a l u a t e d  t h e  d ay  o f  h a r v e s t  
and a g a in  9 d ay s  l a t e r  a f t e r  b e in g  c u re d  a t  85° F .  A n a ly s i s  o f  v a r i a n c e  
(T a b le  9) i n d i c a t e d  ,a s i g n i f i c a n t  d i f f e r e n c e  be tw een  v a r i e t i e s  ( . 0 5  l e v e l )  
in  c o n s i s t e n c y  of p u re e  and a h i g h l y  s i g n i f i c a n t  d i f f e r e n c e  ( . 0 1  l e v e l )  
in  m o is tn e s s  and i n  a l l  o t h e r  c o n s t i t u e n t s  e x c e p t  a m y lo s e .  L e n g th  of 
s t o r a g e  p e r io d  (0  d ay s  and 9 d a y s )  had a  h i g h l y  s i g n i f i c a n t  ( . 0 1  l e v e l )  
e f f e c t  on m o i s t n e s s ,  c o n s i s t e n c y  and on e a c h  of t h e  c h e m ic a l  c o n s t i t u e n t s .
V a r i e t i e s  f a i l e d  t o  re sp o n d  s i m i l a r l y  d u r in g  s t o r a g e  i n  r e s p e c t  t o  
m o i s t n e s s ,  p e r c e n ta g e  o f  s o l u b l e  p e c t i n  and p r o t o p e c t i n  a s  e v id e n c e d  by
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T a b le  8 .  C o r r e l a t i o n  C o e f f i c i e n t s  o f  C o n s i s te n c y  v s .  O b je c t i v e  
M easurem ent on Baked Sweet P o ta to e s  ( 1 9 6 3 ) .  1 /
C o n s i s t e n c y  v s . Nugget G old rush N. C. 198
S o lu b le  p e c t i n .34 .43 .23
P r o t o p e c t i n - . 1 9 - .1 2 - . 1 6
S ta r c h - .2 3 - .3 1 - . 4 5
Amylose % o f s t a r c h .14
r
.19 .4 0
1 /  No s i g n i f i c a n t  c o r r e l a t i o n  v a lu e s  a t  th e  .0 5  l e v e l .
Table 9. Analysis of Variance for Moistness, Consistency and Chemical Constituents of Baked Sweet
Potatoes (1964).
Mean S qua re
S ource  o f  
V a r i a t i o n d . f .
M o i s t ­
n e s s
C o n s i s t ­
en cy
S o lu b le
P e c t i n
P r o t o ­
p e c t i n S t a r c h
Amylose 
% o f S ta r c h
Main e f f e c t s  
V a r i e t y 5 14 .9 9 * * 6 .0 7 * 2 .8 4 * * 6 .56** 6 .8 8 * * 5 9 .03
S to r a g e  p e r io d 1 36 .2 0 * * 15 .2 1 * * 7 1 .7 7 * * 83 .8 1 * * 51 .19** 2 011 .52**
R e p l i c a t e 2 .17 2 .3 1 .06 .7 4 .94 3 .7 1
I n t e r a c t i o n
V a r i e t y  x  s t o r a g e  p e r i o d 5 1 .5 1 * * 2 .1 6 2 .0 5 * * 1 .2 9 * .44 4 4 .9 6
V a r i e t y  x  r e p l i c a t e 10 .15 .85 .21 .31 . .25 17 .91
S to r a g e  p e r i o d  x  r e p l i c a t e 2 .01 .46 .00 .6 4 .74 1 .0 0
E r r o r 10 .12 1 .2 9 .29 .25 .38 4 2 .6 3
* S i g n i f i c a n t  a t  .05  l e v e l .
** S i g n i f i c a n t  a t  .01 l e v e l .
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s i g n i f i c a n t  i n t e r a c t i o n s  ( . 0 5  and .01 l e v e l s )  (T a b le  9 ) .  A n a ly se s  o f  
v a r i a n c e  a r e  shown f o r  e a c h  o f t h e  s t o r a g e  p e r i o d s  in  T a b le s  10 and 11 . 
When r o o t s  w ere  baked t h e  day  o f  h a r v e s t ,  s i g n i f i c a n t  d i f f e r e n c e s  ( .0 5  
o r  .01 l e v e l s )  be tw een  v a r i e t i e s  w ere  o b ta in e d  i n  a l l  m easu rem en ts  
e x c e p t  s o l u b l e  p e c t i n  w h ic h  d id  n o t  v a r y  a p p r e c i a b l y  (T a b le  1 0 ) .  A f t e r  
b e in g  c u re d  f o r  9 day s  v a r i e t i e s  no lo n g e r  d i f f e r e d  ( . 0 5  l e v e l )  i n  c o n ­
s i s t e n c y  o f  p u re e  p ro d u ced  o r  i n  p e r c e n t a g e  o f  am ylose  making up t h e  
s t a r c h  (T a b le  1 1 ) .  M o i s tn e s s ,  s o l u b l e  p e c t i n ,  p r o t o p e c t i n  and s t a r c h  
c o n t e n t  v a r i e d  w i th  v a r i e t i e s  ( .0 1  l e v e l ) .
E f f e c t  on M o is tn e s s  and C o n s i s t e n c y . T ab le  12 p r e s e n t s  t h e  
m o is tn e s s  r a t i n g ,  c o n s i s t e n c y  of p u re e  and a n a ly s e s  o f  baked sw eet 
p o t a t o e s  b e f o r e  and a f t e r  c u r i n g .  M o is tn e s s  in c r e a s e d  w i t h  c u r i n g ,  a s  
w ould be e x p e c te d ,  w i th  e v e r y  v a r i e t y .  As i n  e x p e r im e n t  I I I ,  N. C. 198 
was fo u n d  t o  be t h e  l e a s t  m o is t  o f  a l l  v a r i e t i e s  p r e v i o u s  t o  and a f t e r  
c u r i n g .  I t  i s  i n t e r e s t i n g  t o  n o te  t h e  same m o i s tn e s s  s c o r e  f o r  P o r to  
R ic o  and Nugget p r e v io u s  t o  c u r i n g ,  b u t  d u r in g  c u r i n g  P o r to  R ico  i n ­
c r e a s e d  i n  m o is tn e s s  t o  a much g r e a t e r  e x t e n t  tha ii  N u g g e t .  The m ost 
m o is t  v a r i e t y  p r e v io u s  t o  c u r i n g ,  L - 9 -3 9 ,  ch an g ed  t h e  l e a s t  i n  m o i s t ­
n e s s  d u r in g  c u r i n g  of any  v a r i e t y  b u t  m a i n t a i n e d . i t s  to p  ra n k  i n  m o i s t ­
n e s s  a lo n g  w i th  P o r t o  R ic o  a f t e r  c u r i n g .
C o n s is te n c y  of p u re e  made from  r o o t s  baked  t h e  d ay  of h a r v e s t  
v a r i e d  c o n s i d e r a b l y  among v a r i e t i e s  (T a b le  1 2 ) .  A c h an g e  i n  p ro c e d u re  
f o r  d e te r m in in g  c o n s i s t e n c y  was made b a se d  on t h e  p r e v io u s  y e a r ’ s 
e x p e r i e n c e .  A f t e r  p u re e  was a l lo w ed  t o  s t a b i l i z e  a t  86° F i n  th e  h o t
Tabe 10. Analysis of Variance for Moistness, Consistency and Chemical Constituents of Baked
Sweet Potatoes at Harvest (1964).
S o u rce  o f  
V a r i a t i o n d . f .
Mean Square
M o is t ­
n e s s
C o n s i s t ­
en cy
S o lu b le
P e c t i n
P r o t o ­
p e c t i n S t a r c h
Amylose 
% o f S t a r c h
V a r i e t y 5 9 .2 5 * * 6 .1 3 * * .11 2 .6 4 * * 4 .9 9 * * 5 8 .0 4 *
R e p l i c a t e 2 .12 1 .8 6 .0 4 1 .1 2 1 .0 5 8 .1 5
E r r o r 10 .08 .6 0 .3 0 .41 .30 1 7 .0 4
*  S i g n i f i c a n t  a t  .05  l e v e l .
**  S i g n i f i c a n t  a t  .01 l e v e l .
Table 11. Analysis of Variance for Moistness, Consistency and Chemical Constituents of Baked
Sweet Potatoes After Curing (1964).
S o u rce  o f  
V a r i a t i o n d . f .
Mean S q u are
M o is t ­
n e s s
C o n s i s t ­
en cy
S o lu b le
P e c t i n
P r o t o ­
p e c t i n S t a r c h
Amylose 
% of S t a r c h
V a r i e t y 5 7 .2 6 * * 2 .0 9 4 .7 8 * * 5 .2 1 * * 2 .4 4 * * 4 5 .9 5
R e p l i c a t e 2 .06 . 9 i .02 .26 .63 5 .5 4
E r r o r 10 • o 00 .60 .30 .41 .30 1 7 .0 4
** S i g n i f i c a n t  a t  .01 l e v e l .
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Table 12. Subjective Moistness Ratings, Consistency Score and Analyses
of Uncured and Cured Baked Sweet Potatoes (1964). 1/
V a r i e t y Uncured Cured Uncured Cured
M o is tn e s s  2 / C o n s i s te n c y  3 /
Nugget 5 .3 0 c  4 / 7 .0 0 c 5 .53abc 8 .5 0 a
G old rush 5 .5 7 c 6 .6 7 b c 6 .1 6 b c 7 .3 0 a
N. C. 198 2 .6 0 a 5 .0 0 a 4 .3 6 a 6 .8 3 a
L -9 -39 7 .8 7 d 8 .8 3 d 7 .7 6 d e 8 .7 9 a
P o r to  R ico 5 .3 0 c 9 ,00d 8 .2 0 e 8 .2 0 a
C -56-35 4 .0 2 b 6 .1 6 b c 6 .8 6 c d e 7 .0 2 a
S o lu b le  P e c t i n P r o t o p e c t i n
Nugget 3 .1 3 a 6 .25cd 4 .8 1 c d e .84bc
G o ld ru sh 3 .4 0 a 5 .3 2 b 4 .7 3 e 2 .8 9 d
N. C. 198 3 .0 0 a 5 . 60bc 5 . I4de 3 .28d
L -9 -3 9 3 .0 3 a 4 .4 4 a 2 .9 6 a .51ab
P o r to  R ico 3 .3 8 a 8 .1 3 e 4 .3 4 b c d .03a
C -56-35 3 .3 8 a 6 .5 6 d 4 .3 8 b cd 1 .5 1 c
S t a r c h Amylose
• % o f  S t a r c h
Nugget 6 .3 7 b c 4 .6 0 b c 1 7 .80abc 2 9 .9 7 a
G o ld ru sh 5 .9 3 a b 4 .2 2 b 23 .9 0 b c 4 0 .9 3 a
N. C . 198 8 .6 9 d 5 .4 5 c 1 5 .3 7 a 3 4 .0 7 a
L -9 -3 9 4 .9 4 a 2 .7 7 a 1 7 .77ab 3 4 .1 7 a
P o r t o  R ico 6 .0 0 b 3 . 7  3ab 2 5 .5 0 c 3 0 .7 3 a
C -56-35 7 . 1 7 c
• • * * • . * • *.
4 .4 3 b c 1 5 .1 6 a 3 5 .3 3 a
1 /  A n a ly s i s  d a t a  a r e  p r e s e n t e d  on a  f r e s h  w e ig h t  b a s i s  w i t h  t h e  e x c e p ­
t i o n  o f  am y lo se .
2 /  S c a le  fro m  1 t o  1 0 ,  w ith  10 r e p r e s e n t i n g  t h e  m ost m o i s t  r o o t s .
3 /  B o s tw ic k  r e a d in g  i n  c e n t i m e t e r s ,  w i th  h i g h e r  v a l u e s  r e p r e s e n t i n g  
t h i n n e r  p u r e e .
4 /  V a r i e t a l  means n o t  fo l lo w e d  by a  common l e t t e r  a r e  s t a t i s t i c a l l y  
d i f f e r e n t  a t  .01 l e v e l  o f  s i g n i f i c a n c e .
42
w a te r  b a t h ,  t h e  s u r f a c e  h a l f - i n c h  was l a d l e d  o f f  p r e v io u s  t o  d e te r m in a ­
t i o n  o f  c o n s i s t e n c y  and more c o n s i s t e n t  r e s u l t s  w ere  o b t a i n e d .  R oo ts  
o f  t h e  l e a s t  m o is t  v a r i e t y ,  N. C. 198 , made one of t h e  t h i c k e s t  p u re e s  
and r o o t s  o f  L - 9 -3 9 ,  t h e  m ost m o is t  o f  t h e  l o t ,  y i e l d e d  one o f  t h e  
t h i n n e s t  p u r e e s .  T h is  r e l a t i o n s h i p  d i d  n o t  h o ld  t r u e ,  how ever , i n  a l l  
o f  t h e  v a r i e t i e s .  P o r t o  R ic o  r o o t s  i n c r e a s e d  i n  m o is tn e s s  d u r i n g  c u r i n g  
b u t  p u r e e  from  t h e s e  r o o t s  d id  n o t  ch an g e  i n  c o n s i s t e n c y .  C u r in g  o f 
r o o t s  a p p ea re d  t o  e q u a l i z e  c o n s i s t e n c y  c h a r a c t e r i s t i c s  a s  no s i g n i f i c a n t  
d i f f e r e n c e  ( .0 5  l e v e l )  i n  c o n s i s t e n c y  among v a r i e t i e s  was e v i d e n t  a f t e r  
c u r i n g .  A s m a l l e r  s t a n d a r d  d e v i a t i o n  f o r  c o n s i s t e n c y  was n o te d  from  
r o o t s  a f t e r  c u r i n g  th a n  p r e v io u s  t o  c u r i n g  (T a b le  1 3 ) .
C o r r e l a t i o n  c o e f f i c i e n t s  showed a s i g n i f i c a n t  ( . 0 5  l e v e l )  p o s i ­
t i v e  r e l a t i o n s h i p  b e tw een  m o is tn e s s  and c o n s i s t e n c y  b o th  p r e v io u s  t o  
and a f t e r  c u r i n g  when a l l  v a r i e t i e s  w ere  c o n s id e r e d  (T a b le  1 4 ) .
E f f e c t  on P e c t i n  and  S t a r c h . S o lu b le  p e c t i n  c o n t e n t  p r e v io u s  
t o  c u r i n g  o f  r o o t s  d i d  n o t  d i f f e r  among v a r i e t i e s  (T a b le  12) and t h e  
s t a n d a r d  d e v i a t i o n  f o r  p e r c e n ta g e  o f  t h i s  c o n s t i t u e n t  was s m a l l  a s  
com pared w i th  t h a t  f o r  r o o t s  a f t e r  c u r i n g  ( T a b le  1 3 ) .  S o lu b le  p e c t i n  
i n c r e a s e d  i n  e a c h  o f t h e  v a r i e t i e s  d u r in g  c u r i n g ,  b u t  a t  v a r y in g  d e ­
g r e e s  (T a b le  1 2 ) .  A l th o u g h  P o r to  R ic o  and L -9 -3 9  d i d  n o t  d i f f e r  s i g ­
n i f i c a n t l y  ( . 0 5  l e v e l )  i n  m o is tn e s s  a f t e r  c u r i n g ,  P o r t o  R ico  i n c r e a s e d  
i n  s o l u b l e  p e c t i n  c o n t e n t  more th a n  any  v a r i e t y  d u r in g  c u r i n g ,  w h i l e  
L -9 -3 9  i n c r e a s e d  o n ly  s l i g h t l y  and r e t a i n e d  t h e  lo w e s t  r a n k  o f  a l l  t h e  
v a r i e t i e s  i n  t h i s  c o n s t i t u e n t .
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T a b le  13 . Mean and S ta n d a rd  D e v ia t i o n  o f  P h y s i c a l  and C hem ical Con­
s t i t u e n t s  of Baked Sweet P o t a t o e s  ( 1 9 6 4 ) .
A t H a r v e s t Cured
C h a r a c t e t i s t i c  1 / Mean S t .  Dev. Mean S t .  Dev.
M o is tn e s s  2 / 5 .1 1 1 .62 7 .1 1 1 .46
C o n s i s t e n c y  3 / 6 .4 8 1 .5 0 7 .7 8 1 .2 4
S o lu b le  p e c t i n 3 .2 2 .45 6 .0 4 1 .20
P r o t o p e c t i n 4 .5 7 1 .0 4 1 .51 1 .2 5
S ta r c h 6 .5 8 1 .29 4 .2 0 .96
Amylose % of s t a r c h 1 9 .2 5 5 .1 5 34 .20 6 .12
1 /  Chem ical c o n s t i t u e n t s  a r e  e x p r e s s e d  a s  p e r  c e n t  
e x c e p t  am y lo se .
o f  f r e s h  w e ig h t
2 /  S c a le  from  1 t o  10 , w i t h  10 r e p r e s e n t i n g  t h e  m ost m o is t  r o o t s .
3 /  B o s tw ic k  r e a d in g  in  c e n t i m e t e r s  w i t h  h i g h e r  v a lu e  r e p r e s e n t i n g  
t h i n n e r  p u r e e .
T a b le  14. C o r r e l a t i o n  C o e f f i c i e n t s  of M o is t ­
n e s s  S c o re  v s .  P h y s i c a l  and  C hem ica l Con­
s t i t u e n t s  of Baked Sweet P o t a t o e s  a t  H a rv e s t  
and  A f t e r  C u r in g  ( 1 9 6 4 ) .
M o is tn e s s  S c o re  v s .
Combined
A t
H a r v e s t
V a r i e t i e s
A f t e r
C u r in g
C o n s i s t e n c y .5 9 * .59*
S o lu b le  p e c t i n .06 .15
P r o t o p e c t i n - . 4 7 * - .8 2 * *
S t a r c h - .8 9 * * - .7 6 * *
Amylose .28 .13
* S i g n i f i c a n t  a t  t h e  .0 5  l e v e l .
** Significant at the .01 level.
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P r o t o p e c t i n  c o n t e n t  d e c r e a s e d  d u r in g  c u r i n g  i n  a p p ro x im a te ly  t h e  
same m ag n itu d e  t h a t  s o l u b l e  p e c t i n  i n c r e a s e d  (T a b le  1 2 ) .  R o o ts  of 
L - 9 - 3 9 ,  t h e  m ost m o is t  o f  t h e  v a r i e t i e s  p r e v io u s  t o  c u r i n g ,  a n a ly z e d  
t h e  lo w e s t  i n  p r o t o p e c t i n  a t  t h a t  t im e ,  and a f t e r  c u r in g  was e q u a le d  
in  m o is tn e s s  s c o r e  o n ly  by  P o r to  R ico  w h ic h ,  a lo n g  w i th  L - 9 - 3 9 ,  was 
among t h e  lo w e s t  i n  p r o t o p e c t i n  c o n t e n t .  R o o ts  of N. C . 198, t h e  
l e a s t  m o is t  of t h e  v a r i e t i e s  b o th  p r e v i o u s  t o  and a f t e r  c u r i n g ,  was 
among t h e  v a r i e t i e s  c o n t a i n i n g  t h e  h i g h e r  amount o f  p r o t o p e c t i n .
D u rin g  c u r i n g ,  s t a r c h  changed  in  much t h e  same manner a s  p r o t o ­
p e c t i n ,  d e c r e a s i n g  i n  e a c h  o f  t h e  v a r i e t i e s  and showing c l o s e  r e l a t i o n ­
s h ip  t o  m o i s tn e s s ,  e s p e c i a l l y  p r e v io u s  t o  c u r i n g .
The p e r c e n ta g e  am y lo se  f r a c t i o n  o f  s t a r c h  d i f f e r e d  among v a r i ­
e t i e s  p r e v io u s  t o  c u r i n g  w i t h  N. C. 198 and C -5 6 -3 5 ,  th e  two d r i e r  
f l e s h  v a r i e t i e s ,  b e in g  a l s o  low i n  a m y lo se .  H owever, L -9 -3 9  w h ich  was 
e q u a l l y  low in  am ylose  c o n t e n t  was th e  m ost m o is t  v a r i e t y .
C o r r e l a t i o n  Among T r a i t s . P r e v io u s  t o  c u r i n g ,  s t a r c h  and p r o t o ­
p e c t i n  c o n t e n t  w ere  s i g n i f i c a n t l y  c o r r e l a t e d  ( . 0 1  and .05 l e v e l s ,  r e ­
s p e c t i v e l y )  w i th  m o i s tn e s s  of sw ee t p o t a t o  r o o t s .  Both w ere  i n  a n e g ­
a t i v e  d i r e c t i o n  w i th  s t a r c h  b e in g  t h e  b e s t  s i n g l e  i n d i c a t o r  o f  m o i s t ­
n e s s  (T a b le  1 4 ) .  A f t e r  c u r i n g ,  t h e s e  same c o n s t i t u e n t s  w ere  a s s o c i ­
a t e d  w i t h  m o i s tn e s s  in  l i k e  m anner ,  b o th  b e in g  h i g h l y  s i g n i f i c a n t  ( . 0 1  
l e v e l )  b u t  p r o t o p e c t i n  had a s l i g h t l y  h i g h e r  d e g r e e  o f  a s s o c i a t i o n  th a n  
d id  s t a r c h .
U n lik e  t h e  p r e v io u s  y e a r s '  r e s u l t s ,  c o n s i s t e n c y  o f  p u ree  showed 
a  s i g n i f i c a n t  n e g a t i v e  c o r r e l a t i o n ,  b o th  w i t h  p r o t o p e c t i n  and w i t h  
s t a r c h  (T a b le  1 5 ) .  P r e v io u s  t o  c u r i n g ,  s t a r c h  had  a h i g h e r  d e g re e  of 
a s s o c i a t i o n  w i t h  c o n s i s t e n c y  th a n  d id  p r o t o p e c t i n ,  and t h e  a s s o c i a t i o n  
was o f t h e  same m ag n itu d e  a f t e r  c u r i n g .
T ab le  15 . C o r r e l a t i o n  C o e f f i c i e n t s  of Con­
s i s t e n c y  v s .  C h em ica l  C o n s t i t u e n t s  o f  Baked 
Sweet P o ta to e s  a t  H a r v e s t  and A f t e r  C u r in g  
( 1 9 6 4 ) .
Combined V a r i e t i e s
At A f t e r
C o n s i s t e n c y  v s . H a r v e s t C u rin g
S o lu b le  p e c t i n .1 4 .2 0
P r o to p e c t  in - . 5 3 * - .5 3 *
S ta r c h - .7 1 * * - .5 5 *
Amylose .27 .21
* S i g n i f i c a n t  a t  t h e  .0 5  l e v e l .
** Significant at the .01 level.
CHAPTER V
DISCUSSION
S e v e r a l  w o rk e rs  ( 9 ,  20 , 35) have  a t t r i b u t e d  th e  t e x t u r a l  c h a r a c ­
t e r i s t i c s  o f  cooked sw ee t  p o t a t o e s  t o  v a r i a t i o n s  i n  s t a r c h  o r  p e c t i n  
c o n t e n t .  A l l  b u t  1 (2 0 )  o f  t h e s e  u sed  f i r m n e s s  o f  t h e  cooked r o o t  a s  
a  m easure  o f  t e x t u r e .  T h is  a t t r i b u t e  i s  im p o r ta n t  in  e v a l u a t i o n  o f  
canned  w ho le  sw eet p o t a t o e s  b u t  m o is tn e s s  o r  d y n e ss  of f l e s h  a s  judged  
o r g a n o l e p t i c a l l y  i s  a l s o  o f  c o n c e rn  i n  q u a l i t y  d e t e r m i n a t i o n s  o f  b o th  
canned and  baked sw eet p o t a t o e s .  I n  th e  p r e s e n t  s tu d y  s e v e r a l  v a r i ­
e t i e s  w ere  ind u ced  t o  y i e l d  a  m o is t  o r  d r y  baked  p r o d u c t  d ep en d in g  
upon l e n g t h  o f t im e  and t e m p e r a t u r e  o f  t h e  p o s t - h a r v e s t  h o ld in g  p e r i o d .  
A n a l y t i c a l  s t u d i e s  of baked  r o o t s  hav e  shown t h a t  th e  d e g re e  o f  m o is tn e s s  
i s  a s s o c i a t e d  w i th  s t a r c h ,  b u t  i s  more c l o s e l y  a s s o c i a t e d  w i th  t h e  p e c ­
t i n  m a t e r i a l s .  No work was found  t h a t  a s s o c i a t e d  f i r m n e s s  w i t h  m o i s t ­
n e s s  o f  f l e s h ,  n o r  was t h i s  a t t e m p te d  i n  t h e  p r e s e n t  s tu d y ;  however 
g e n e r a l  o b s e r v a t i o n s  l e d  t o  t h e  c o n c l u s i o n  t h a t  t h e s e  a t t r i b u t e s  a r e  
c l o s e l y  r e l a t e d  a n d ,  t h e r e f o r e ,  c o n c e iv a b ly  i n f l u e n c e d  by  t h e  same c o n ­
s t i t u e n t  o r  c o n s t i t u e n t s .
V a r i e t i e s  v a r i e d  g r e a t l y  i n  m o is tn e s s  o f  baked r o o t s  m easured  
s u b j e c t i v e l y ,  b u t  t h i s  d i f f e r e n c e  became l e s s  p ronounced  a s  h o ld in g  
t im e  o f  raw r o o t s  in  s t o r a g e  a t  60° and 85° F i n c r e a s e d .  M o is tn e s s  
i n c r e a s e d  w i th  c u r i n g  i n  a l l  v a r i e t i e s  t e s t e d .  V a ry in g  t h e  l e v e l s  
o f  n i t r o g e n  o r  m o is tu r e  in  s o i l s  d u r in g  t h e  p r o d u c t io n  o f  t h e  r o o t s
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had no s i g n i f i c a n t  i n f l u e n c e  upon m o is tn e s s  o f  f l e s h  o r  upon p e c t i n  
o r  s t a r c h  c o n t e n t  when baked  a f t e r  2 m onths s t o r a g e .  K a t ta n  and 
L i t t r e l l  (2 8 )  who canned  sw ee t  p o t a t o e s  w i t h i n  48  h o u rs  a f t e r  h a r v e s t ,  
found  an i n c r e a s e  i n  f i r m n e s s  due t o  i r r i g a t i o n .
H e in ze  and Appleman (2 3 )  r e p o r t e d  an i n c r e a s e  in  th e  t o t a l  p e c ­
t i n  c o n t e n t  accom pan ied  by a b u i l d - u p  o f  p r o t o p e c t i n s  and a d e c r e a s e  in  
s o l u b l e  p e c t i n s  d u r in g  th e  s t o r a g e  p e r io d  o f  sw e e t  p o ta to  r o o t s .  I n  
c o n t r a s t ,  th e  p r e s e n t  work shows a m arked d e c r e a s e  in  p r o t o p e c t i n  and 
an i n c r e a s e  i n  s o lu b l e  p e c t i n ,  m ost o f  t h e  l a t t e r  o c c u r r in g  e a r l y  in  
th e  h o ld in g  p e r i o d .  T h i s  i s  in  c lo s e  ag re em e n t  w i t h  th e  f i n d i n g s  o f  
Ahmed and S c o t t  ( 1 ) .  V a r io u s  i n v e s t i g a t o r s  a g r e e  t h a t  th e  ch an g es  t h a t  
o c c u r  d u r in g  s t o r a g e  o f  m ost f r u i t s  in c lu d e  th e  p r o g r e s s i v e  t r a n s f o r m a ­
t i o n  o f  i n s o l u b l e  p e c t i c  c o n s t i t u e n t s  i n t o  s o l u b l e  form s by th e  a c t i o n  
o f  p e c t i c  enzym es. Jo u x  (2 6 )  found th e  d e g r a d a t i o n  o f  p r o t o p e c t i n  in  
a p r i c o t s  o c c u r s  w i th o u t  th e  i n t e r v e n t i o n  o f  an enzyme a t  t e m p e r a t u r e s  
above 80°C. " I t  i s  p o s t u l a t e d , "  by Ahmed and S c o t t  ( 1 ) ,  " t h a t  th e  r e ­
d u c t io n  i n  th e  t o t a l  p e c t i c  s u b s t a n c e s  and in  t h e  a c id  f r a c t i o n  o f  th e s e  
s u b s t a n c e s  in  sw eet p o t a t o e s  d u r in g  s to r a g e  i s  due t o  th e  t r a n s f o r m a ­
t i o n  by p e c t i c  enzymes to  l e s s  and l e s s  p o ly m e r iz e d  s u b s ta n c e s  w hich  
a re  f i n a l l y  u s e d  as  a s o u rc e  o f  e n e rg y  in  th e  r e s p i r a t o r y  p r o c e s s . "
I t  was found in  t h i s  s tu d y  t h a t  t e m p e r a t u r e  d u r in g  th e  p o s t ­
h a r v e s t  p e r i o d  p r e v io u s  t o  b a k in g  had a s i g n i f i c a n t  in f l u e n c e  on m o i s t ­
n e s s  and on th e  change o f  p e c t i c  s u b s t a n c e s .  L i t t l e  change to o k  p la c e  
in  r o o t s  h e ld  a t  32° F w h ile  a f a i r l y  r a p i d  c o n v e r s io n  o f  p r o t o p e c t i n  
t o  s o l u b l e  p e c t i n  o c c u r r e d  d u r in g  th e  f i r s t  few  days  a f t e r  h a r v e s t
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when h e l d  a t  e i t h e r  60° o r  85° F .  P r o t o p e c t i n  c o n te n t  r e a c h e d  a  r a t h e r  
low l e v e l  in  r o o t s  c u re d  and h e ld  in  s t o r a g e  f o r  2 m onths (e x p e r im e n t  
I I ) ,  w h i le  r e p e a t e d  a t t e m p ts  f a i l e d  t o  d e t e c t  t h i s  c o n s t i t u e n t  in 
baked  r o o t s  a t  th e  end  o f  a 4 -m onth  s t o r a g e  p e r io d  ( e x p e r im e n t  I ) .
These r e s u l t s  s u g g e s t  t h a t  t e m p e r a tu r e  e f f e c t s  a re  e x e r t e d  l a r g e l y  
upon f r e s h l y  h a r v e s t e d  r o o t s  and th e  q u a l i t a t i v e  p e c t i n  c h a n g e s  o c cu r­
r i n g  a t  r e l a t i v e l y  warm t e m p e r a tu r e s  a re  e s s e n t i a l l y  co m p le te  w i th in  9 
days a f t e r  h a r v e s t .  T h is  i s  i n  ag reem en t w i t h  Baum gardner and S c o t t ' s  
f i n d i n g s  ( 9 ) .
The s t a r c h  ch an g es  o b se rv e d  in  t h i s  s tu d y  were s i m i l a r  t o  th o se  
o b s e rv e d  by o t h e r  w o rk e rs  (2 0 ,  35) b u t  were found  n o t  t o  be a s  con­
s i s t e n t l y  r e l a t e d  t o  m o is tn e s s  a s  were th e  p e c t i c  m a t e r i a l s .  As w i th  
th e  p e c t i n s ,  s t a r c h  c o n te n t  v a r i e d  g r e a t l y  be tw een  v a r i e t i e s  and a l s o  
d e c r e a s e d  as th e  h o ld in g  te m p e r a tu r e  and l e n g t h  o f  th e  h o l d i n g  p e r io d  
i n c r e a s e d .  I n  e x p e r im e n t  I I I  s i g n i f i c a n t  c o r r e l a t i o n s  i n d i c a t e d  a h ig h  
d e g re e  o f  a s s o c i a t i o n  betw een  m o is tn e s s  and e i t h e r  s o l u b l e  p e c t i n  o r  
p r o t o p e c t i n  w i t h  3 v a r i e t i e s  when h e ld  a t  v a r i o u s  t e m p e r a t u r e s ,  w h ile  
a s i g n i f i c a n t  c o r r e l a t i o n  be tw een  m o is tn e s s  and s t a r c h  was a p p a r e n t  
w i th  o n ly  1 v a r i e t y  and t h a t  o f  l e s s  m a g n i tu d e .  I n  e x p e r im e n t  IV a f t e r  
r o o t s  were c u re d  t h e r e  was a h i g h e r  l i n e a r  a s s o c i a t i o n  b e tw ee n  m o is t­
n e s s  and  p r o t o p e c t i h  th a n  b e tw een  m o is tn e s s  and s t a r c h .  P r e v io u s  t o  
c u r i n g  t h e  r e v e r s e  o f  t h i s  e x i s t e d .
I n t e r a c t i o n s  e v id e n c e d  in  e x p e r im e n t s  I I I  and IV i n d i c a t e d  t h a t  
v a r i e t i e s  d id  n o t  re s p o n d  th e  same t o  v a r i o u s  s t o r a g e  t r e a t m e n t s  in  
r e s p e c t  t o  m o i s tn e s s  o r  t o  c o n te n t  o f  p e c t i c  m a t e r i a l .  S in c e  no such
51
s i g n i f i c a n t  i n t e r a c t i o n s  o c c u r r e d  f o r  th e  s t a r c h  f r a c t i o n  t h i s  s u g g e s t s  
t h a t  a c l o s e r  r e l a t i o n s h i p  e x i s t s  be tw een  m o is tn e s s  and th e  p e c t i c  
m a t e r i a l  t h a n  b e tw een  m o is tn e s s  and s t a r c h .  I t  i s  a d m i t te d  t h a t  m o i s t ­
n e s s  of sw e e t  p o t a t o  r o o t s  c o u ld  n o t  a lw ays be e x p l a i n e d  on th e  b a s i s  
o f  c o n s t i t u e n t s  a n a ly z e d  d u r in g  th e  c o u r s e  o f  t h e s e  e x p e r im e n t s .  O th e r  
w orkers  ( 1 4 ,  35) s u g g e s te d  t h a t  p o s s i b l y  a l t e r a t i o n s  in  th e  p h y s i c a l  
a s p e c t s  o f  th e  t i s s u e  were i n s t r u m e n t a l  in  i n f l u e n c i n g  m o i s t n e s s .
The amylose p o r t i o n  o f  s t a r c h  c o n ta in e d  in  baked  sw eet p o t a t o  
r o o t s  as d e te r m in e d  i n  t h e s e  e x p e r im e n t s  v a r i e d  w i th  v a r i e t y ,  s t o r a g e  
d u r a t i o n  and s t o r a g e  t e m p e r a t u r e .  M o is tn e s s  was found  t o  have a low 
d eg ree  o f  a s s o c i a t i o n  w i th  am ylose in  c o n t r a s t  to  th e  f i n d i n g s  o f  
Hammett and  B a r r e n t i n e  ( 2 0 ) .  D u r in g  c u r i n g ,  as s t a r c h  d e c r e a s e d  
amylose i n c r e a s e d ,  b u t  amylose d e c r e a s e d  w i th  e x te n d e d  s t o r a g e .  Hammett 
and B a r r e n t i n e  (2 0 )  r e p o r t e d  a d e c l i n e  in  amylose d u r in g  c u r in g  t h a t  
c o n t in u e d  i n t o  th e  s to r a g e  p e r i o d .  They found  v a r i e t y  and c u r in g  
e x e r t e d  a trem endous  in f l u e n c e  on th e  r a t e  o f  c o n v e r s io n  o f  amylose 
to  a m y lo p e c t in ,  n o t  d u r in g  s t o r a g e ,  b u t  d u r in g  b a k in g .  D a ta  from t h i s  
s tu d y  do n o t  l e a d  t o  t h e  c o n c lu s io n s  r e a c h e d  by th e  above i n v e s t i g a t o r s  
t h a t  low am ylose c o n te n t  o f  s t a r c h  i s  l a r g e l y  r e s p o n s i b l e  f o r  th e  
" m o is t"  o r  s t i c k y  t e x t u r e  o f  P o r t o  R ico  and o t h e r s  o f  t h i s  ty p e .  I n  
e x p e r im e n t  IV, N. C. 198, th e  d r i e s t  v a r i e t y ,  and L - 9 - 3 9 ,  th e  m ost 
m o is t  v a r i e t y  a n a ly z e d  e s s e n t i a l l y  t h e  same in  am ylose b o th  p r e v io u s  t o  
and a f t e r  c u r in g .
A q u a l i t y  f a c t o r ,  i n  a d d i t i o n  t o  m o is tn e s s  o r  f i r m n e s s ,  t h a t  
e n t e r s  i n t o  e v a l u a t i o n  o f  c e r t a i n  p r o c e s s e d  sw ee t p o t a t o  p r o d u c t s  i s
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c o n s i s t e n c y . • A s e a r c h  o f  th e  l i t e r a t u r e  f a i l e d  t o  d i s c l o s e  e x p e r i ­
m en ts  c o n c e rn in g  th e  o b j e c t i v e  m easurem en t o f  t h i s  a t t r i b u t e  i n  sw ee t 
p o t a t o  p u r e e .  The u se  o f  th e  B o s tw ic k  C o n s i s to m e te r  f o r  m e a s u r in g  
c o n s i s t e n c y  o f  pu ree  from  baked sw ee t  p o t a t o e s  in  t h e  p r e s e n t  s tu d y  
was deemed n o t  e n t i r e l y  s a t i s f a c t o r y .  D u r in g  a warm-up p e r io d  u sed  
t o  r a i s e  t h e  te m p e r a tu r e  o f  the  p u re e  t o  8 6 ° F o x i d a t i v e  and p e rh a p s  
o t h e r  c h em ica l  changes  c au s e d  an uneven  t h i c k e n i n g  o f  th e  p r o d u c t  
d u r in g  th e  e a r l i e r  e x p e r im e n t s .
C o n s id e r a b le  d i f f e r e n c e s  i n  c o n s i s t e n c y  o f  p u re e  were found  
be tw een  v a r i e t i e s  when baked  p r e v io u s  t o  c u r i n g ,  b u t  s m a l l e r  d i f f e r ­
e n c e s  were found  from c u re d  and s t o r e d  r o o t s .  R oo ts  o f  most v a r i ­
e t i e s  y i e l d e d  a t h i n n e r  p u re e  a f t e r  c u r i n g  and a t h i n n e r  p u ree  from 
r o o t s  s t o r e d  a t  60° F th a n  th o s e  s t o r e d  a t  e i t h e r  30° o r 8 5 ° F .  Baum­
g a r d n e r  and S c o t t  (8 )  found  a s o f t  canned  p r o d u c t  c o n s i s t e n t l y  a s s o c i ­
a t e d  w i th  a h o ld in g  te m p e r a tu r e  o f  15° C. E i t h e r  h i g h e r  o r  lo w er  h o ld ­
in g  te m p e r a tu r e  r e s u l t e d  in  a more f i r m  p r o d u c t .  B la c k w e l l  and  S c o t t  
(1 1 )  found  t h a t  r o o t s  s t o r e d  a t  55° F were l e s s  f i r m  th a n  th o s e  s t o r e d  
a t  h ig h  t e m p e r a t u r e s .  T h is  s u g g e s t s  a r e l a t i o n s h i p  b e tw een  t h e  s e v e r a l  
f a c t o r s ;  m o i s t n e s s ,  f i r m n e s s  and c o n s i s t e n c y .
B ased  l a r g e l y  on d a t a  from e x p e r im e n t  IV , a f t e r  m ethods were 
m o d if ie d  f o r  d e t e r m in in g  c o n s i s t e n c y ,  i t  a p p e a r s  t h a t  c o n s i s t e n c y  and 
m o is tn e s s  a r e  p o s i t i v e l y  a s s o c i a t e d ;  and l i k e  m o i s t n e s s ,  n e g a t i v e l y  
a s s o c i a t e d  w i t h  b o th  p r o t o p e c t i n  and s t a r c h ,  w i t h  p r o t o p e c t i n  h a v in g  
a s l i g h t l y  s m a l l e r  d e g re e  o f  a s s o c i a t i o n .  C o n s i s t e n c y  d id  n o t  a p p e a r  
t o  have a h ig h  d e g re e  o f  a s s o c i a t i o n  w i t h  e i t h e r  s o lu b l e  p e c t i n  o r
w i th  am y lose . L e v e ls  o f  n i t r o g e n  o r  i r r i g a t i o n  u n d e r  w h ich  sw ee t 
p o t a to e s  were grown d id  n o t  s i g n i f i c a n t l y  i n f l u e n c e  c o n s i s t e n c y  o f 
th e  p u ree  from th e s e  r o o t s  a f t e r  th e y  were c u re d  and s t o r e d  f o r  2 
m o n th s .
CHAPTER VI 
‘ SUMMARY AND CONCLUSIONS
The r e l a t i o n s h i p s  o f  p e c t i c  s u b s t a n c e s  and o f  s t a r c h  t o  m o i s t -  
n e s s  o f  baked  sw e e t  p o t a t o e s  and t o  c o n s i s t e n c y  o f  p u ree  were i n v e s t i ­
g a te d  o v e r  a t h r e e - y e a r  p e r i o d .  V a ry in g  d e g r e e s  o f  m o i s t n e s s ,  m easured
\
o r g a n o l e p t i c a l l y ,  and  o f c o n s i s t e n c y  were s e c u re d  by c h o ic e  o f  v a r i e t y ,  
and by v a r y in g  t im e  and t e m p e r a t u r e s  o f  h o ld in g  p e r i o d s  p r e v io u s  t o  
b a k in g .  The B o s tw ic k  C o n s is to m e te r  was u s e d  t o  o b j e c t i v e l y  m easure  
c o n s i s t e n c y  o f  p u r e e .  A g r a v i m e t r i c  p ro c e d u re  was u se d  f o r  th e  a n a l y t ­
i c a l  s t u d i e s  o f  p e c t i n s  and s t a r c h .  T h i s  method was b a se d  upon th e  
d i f f e r e n t i a l  s o l u b i l i t y  c h a r a c t e r i s t i c s  o f  th e  v a r i o u s  c o n s t i t u e n t s  o f  
th e  80% a l c o h o l  i n s o l u b l e  r e s i d u e  o f  t h e  baked sw e e t  p o t a t o .  The 
am ylose p o r t i o n  o f  s t a r c h  was d e te r m in e d  p h o t o m e t r i c a l l y .
B o th  s t a r c h  and th e  p e c t i c  s u b s t a n c e s  o f  th e  baked  r o o t s  were 
a s s o c i a t e d  w i th  m o i s t n e s s  and w i th  c o n s i s t e n c y  o f  p u ree  made from 
t h e s e  r o o t s .  As m o i s tn e s s  and c o n s i s t e n c y  v a l u e s  i n c r e a s e d ,  s t a r c h  
v a lu e s  d e c r e a s e d  and th o s e  p e c t i c  m a t e r i a l s  o f  th e  AIS e x t r a c t a b l e  
w i th  th e  com m ercia l  p e c t i c  enzyme p r e p a r a t i o n ,  P e c t i n o l  100-D, d e ­
c r e a s e d .  T h is  f r a c t i o n  was te rm ed  " p r o t o p e c t i n . "  D e c r e a s e s  in  p r o t o ­
p e c t i n  c o n te n t  were u s u a l l y  accom pan ied  by i n c r e a s e s  i n  th e  ammonium 
o x a l a t e  s o lu b l e  m a t e r i a l s  o f  th e  AIS and t h i s  f r a c t i o n  was te rm ed  
" s o l u b l e  p e c t i n . "  M o is tn e s s  was found  t o  be more c l o s e l y  a s s o c i a t e d  
w i th  th e  p e c t i c  m a t e r i a l s  th a n  w i t h  s t a r c h .  C o n s i s t e n c y  v a l u e s  were
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somewhat e r r a t i c  b u t  e v id e n c e  i n d i c a t e d  a h i g h e r  n e g a t i v e  a s s o c i a t i o n  
w i th  s t a r c h  th a n  w i th  t h e  p e c t i c  m a t e r i a l s .  The l e v e l  o f  am ylose con­
t a i n e d  i n  th e  s t a r c h  o f  th e  baked r o o t s  was n o t  found  t o  s i g n i f i c a n t l y  
in f l u e n c e  m o i s tn e s s  o f  th e  r o o t s  o r  c o n s i s t e n c y  o f  t h e  p u re e .
Sw eet p o t a t o e s  grown a t  d i f f e r e n t  l e v e l s  o f  s o i l  m o is tu r e  and 
n i t r o g e n  d i d  n o t  d i f f e r  s i g n i f i c a n t l y  in  m o is tn e s s  o f  f l e s h ,  c o n s i s t e n c y  
of p u re e  o r  in  c o n te n t  o f  s t a r c h  o r  p e c t i c  m a t e r i a l s  when e v a lu a t e d  
a f t e r  c u r i n g  and s t o r i n g  f o r  2 m onths .
D i f f e r e n c e s  be tw een  v a r i e t i e s  in  r e s p e c t  to  m o i s t n e s s ,  c o n s i s ­
te n c y  and c h e m ic a l  c o n s t i t u e n t s  became l e s s  a f t e r  c u r in g  and s to r a g e  
o f  r o o t s .  The g r e a t e s t  changes  in  t h e s e  a t t r i b u t e s  o c c u r r e d  e a r l y  in  
th e  h o ld in g  p e r i o d .  C u r in g  o f  r o o t s  had a p ronounced  e f f e c t  on a l l  
f a c t o r s  s t u d i e d ,  w h ile  s h o r t - t e r m  s t o r a g e  a t  32° F m in im ized  t h e s e  
c h an g es .  T h e re  was e v id e n c e  o f  a r e l a t i o n s h i p  be tw een  m o is tn e s s  and 
c o n s i s t e n c y .  S in c e  th e  p h y s i c a l  b e h a v io r  o f  sw ee t  p o t a t o  p u ree  o r  
th e  o r g a n o l e p t i c  m o is tn e s s  r a t i n g s  o f  baked  r o o t s  c o u ld  n o t  a lw ays  be 
e x p la i n e d  on th e  b a s i s  o f  s t a r c h  o r  p e c t i n  a n a l y s i s  as  found  in  th e s e  
s t u d i e s ,  i t  i s  co n c lu d e d  t h a t  o t h e r  c o n s t i t u e n t s  o r  p e rh a p s  a n a to m ic a l  
o r  h i s t o l o g i c a l  a t t r i b u t e s  may be o f  s i g n i f i c a n t  i n f l u e n c e .
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